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I'RKFACK TO THE NINTH EDITION 


Thf opjv)rtiinit\ afTonlM Irt a rc\iswn of this work lias hccn utilizinl 
liy sonic iTMrrnnci mcnt, pnrthl renTitinp, and amplification of portions 
of tlu* test Olwilctc matter lias l)ccn eliminated and ninth new material 
added Stime illti'trntions ha\e Iioen rcplacwl and mans neii ones 
intro<lncT<l 

A neu chapter, Headaches and Xeuralpias of the Face and Head." 
has iH'cn a<hh'<I whuli the authors hope will rinc some Ruidancc in 
<l.irif\iiip these sn mpiorjis of dherse and mans times hafllinp oripin 
llliiiinplastie rtToiistniction, so ahls adxonitM hj Dr Fomon and 
ntlnrs. has l)e<'n (IcMTihefl and the stqis i!lij«trate<l Modifications or 
portions of this prowhire ina> l>c utilized h\ the rhinolopist in mans 
septal dcMatmns. eotnhme*! with a nasal defomiit.s, in which the 
classical suhtiiueoti- resection of the septum alone mipht not phe an 
ndefpiate airwaj 

Dr J D Kellv has rc\ise«l his technic of arstcnoi<lectom.\ for hilateral 
paral> svs of the recurrent larjnpeal ner\e> Dr Alfred l-ew>’ has revised 
the chnpt<rs on “I’liNslolopj and Functional Tests of the I.ahvrinth” 
and “Inilammatorv I)i«ca*^ of the l-nlnTinth.” Drs Gnhricl Tucker 
and r L lack son have revised their chapters on “I’croral Kndoscopv ” 
^Villlam lancoln llg^lcnpcr, laite IVofessor and Head of the Depart- 
ment of Otnlopv, Khmolopv ami Larjnpolopj, School of Medicine, 
l'ni\ersit\ of Illinois, Phieapo. was the sole author of the first four 
Cflitions of this wo^k fifth and siihs«picnt etlitions, tl c re\ isions 

have been entirelv undertaken In mvstif In tins Ninth rditioii, I liav e 
been assistevl b\ Dr John •! nallcnpcr. 
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Diseases or the Nose. Throat and Ear 


PAKT I 

THE NOSE ANT) ACCESSORY SINUSES 

CHArTKIl I 

Tin: ri.iNicAL watomv axd i*iiYsiou)c;v or Tin: nosh 

AND ACCISSOUY SINL’SIS 

THE ANATOMY OF THE NOSE 

The External Nose.— 'Hip more or pointed tip of the no«c is 
knowTv ns the ajK*\ rxtondinf; s»poriorK nnd «oincttiint jK>stirrorl\ is 
the dorsmn lentlin^ to tin root the no^e where the dor'inn iner}:es 



with the forehead The columelh extends from the tip of the nose 
posteriorlv and inferiorh to the Iip Tlie point w here the Iip is reached 
is known as the base. On either side of the columella are the right and 
left anterior narcs bounded laterally b\ thealreof the nose and inferiorlj 
bj the floor. 


(7) 



8 


TUB NOSE AND ACCESSOIti SINUSES 


Tlie siij porting framework of tie external nose consists of tie two 
nasal hones the frontal ptoccsse (processus frontalis maxill'c) of the 
maxillar\ I ones the paired tipper and lower lateral cart lages and the 
unpaired anterior etlge of the cartilaginous nasal septum The cartilages 
on each side of the nose (I ig 1) consist of an upper plate know n as the 
upper lateral nasal cartilage a lower plate known as the lower lateral 
cartilage (greater alar cartilage) and one or more sesamoid cartilages 
placed between the two hrgtr cartilages The median portion (tru\ 
tnodiale) of the lower lateral t irtilage extends along tl e free edge of 
the anterior inferior iwrtion of the cartilaginous septum within the 
columella anil participates in tie formation of tie anterior pares 
The cartilages arc closcK attached to e ith other and to the nasal l)ones 
bj strong connectne tissue filters 



In the bon\ skull tl e pear shajted nasal opening is called tl e pj rifomi 
aperture The superior later il margins are formed hj tl e nasal bones 
and frontal processes of tlie maxilla Tl e liase is formed b\ the aheolar 
process of the maxilla In the jnidUne of this last structure is a promi 
nence called tl e anterior nasal spine 
The alar muscles consist of two sets tl e dilators compnsmg the dila 
tores nans (anterior and postenor) the m procerus and thecaput 
angulare of the quadratus labii supenoris and the constnetors compns- 
ing the m nasalis the depressor septi and the depressor alas nasi 
The Nasal Septum —The septum divides the no'.e into two caxities 
or chambers the nght and the left The septum (Fig 2) is formed 
superiorly by the perpendicular plate of the ethmoid antenorly by the 
septal (quadralateral) cartilage premaxilla membranous columella and 
infenorly and posteriorly bj thexomer the maxillarj crest the palatine 
crest and the sphenoidal crest 



TUf A \ iTO\n Oh TJih \0^F 
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The Nasal Chambers - The Floor — fl c floor of the nose is formed bj 
the pnlital process of the m nnd the lion^ontnl process of the 
paHtc Ikuics 

The Roof — J he roof from liefore h ickw ml is composc<l of the msal 
Ixjnc the n \sal process of the frontal the bo<U of the ethmoid, and the 
l)od> of the sphenoid Hie hmma tnbrosa or tlie cnbnfonn plate of 
tlie ethmoid n hicli fonns the major |>ortion of tlie roof of the no^e trans- 
mits tlie flhmcnts of the olf ictoia nerve as it descends from the under 
surface of the olhctorv bulb to its distribution m the mucous membrane 
CON cnnB the upjKr jxirljon of the superior turbinate and a corresjiondmg 
portion of the v.ptum 



tiu 3 T>(<n I Ho an I inferior turl nalo’i Tiot ixriorturl nate«> rl n ay l>o alisont 

or ru 1 fi rotary a not al oon 

The Lateral Wall Ihc Iittnl u ill is ftrnifd In tht inner surfate of 
tlu frontal process of till, m imU i llulunmd thi superior \nd middle 
nasal turbinates of the ethmoid the inferior nisal turbinate the per 
pcndicuhr plate of the palate Iwne an<l the inetlnl ptcragoid plate 

The Turbinates (Coacha) —The msal fossa is di\ iderl into three meati 
bj the three turbinates the space sitintetl betn cen the inferior turbinate 
and the floor is calletl the inferior meatus the space between the middle 
turbinate and the inferior turbinate is known as the middle meatus and 
above the middle turbinate is the supenor meatus Occasionallj a 
fourth turbinate (supreme turbin ite) is observ ed 1 he supreme superior 
and middle turbinates origmatc from tl e lateral mass of the ethmoid 
riie inferior turbinate a stpirate lione is attacheil to the superior 
maxilla an<l to the pahu 

The inferior turbinates arc two elongated shell like lamina, of bone 
attached bv their supenor liortlers to tlie lateral w all of the nasal ca\ itj 
on either side Tliey have curved borders separating a medial and a 
lateral surface The inferior, or free portion is curved from before 
backwards and from above downward with the convex surface facing 
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TUB \OSE \\D ICCESSORi SINUSES 

the septum The bone ^^hlcli fonns the turbinate is deeplj pitted and 
of somewhat celluhr character which gi\es a -slightlj rough and pitted 
appearance The anterior and posterior extremities are somewhat 
pointed i ht surface of thi turhin itc is pwforated m numerous places 
b\ apertures through which the Mood supph is transmitted Longi 
tudinil grooacs or pirtiil canals also help distribute the large blood 
supph riic mucous membrane is thick a era \ asculir and adherent 
to the underhing pcrichondnuin or periosteum 



piQ 4 Sjtg ttsi sect on tlirougl theDo«« Pori om of the m ddle and inferior turbinates 

hare been remo cd to show \anoU3 stnictum 

Botli the middle and inferior turbinates are covered with pseudo- 
stratified ciliated columnar epithelium and the anterior tip of ei^er the 
middle or the inferior turbinates in the adult ma> be replaced bj low 
cuboidal or squamous-ceTl epithelium The stroma of the middle tur 
binate is characterized ba the presence of mam glands whereas that 
of the inferior turbinate is cbaractenzed by manj blood lakes Glands 
too are found m the infenor concha but not to the extent of the middle 
These blood lakes or aenous plexuses constitute the erectile tissue of 
t le nose and are distributed duefla along the infenor border of the 
inferior turbinate and the postenor ends of both the middle and infenor 
turbinates 

The Supenor Meatus —The superior meatus or ethmoid fissure is a 
narrow slit like space situated between the septum and the lateral 
mass of the ethmoid The postenor group of ethmoid cells dram b' 




THE \ASAL ACCESSORr SISUSES 11 

one or inoa* orifices of ^ariable size into the central portion of tlie 
meatus. Al)o%e and behind Uic superior turbinate and in front of tlie 
body of the sphenoid is the apheno-ethmoida! recess, into tthich opens 
tlie sphenoid sinus 

The Middle Meatus.— llic middle nicatits. a much more roomy space 
than the superior tnratu«. contains the orifices of the frontal nnd maxib 



tic £ — VrnMot thoUtml «)inof ih«no«e a utlictiopal'itmc tr^nBlion t, t>ostenoN 
rupenor bt«nU naMl Unnehc* t noMnr^nor lateral nual bntn«hra d. palatine 
nirrae e oUarton n^rve /. int«rnal n-i<al branrh of tlie nnienor ethmoid neno (alter 
^palteholx; 



Fio 0 —Nerve supply of the septum a, sntenor ethmoid ner^e, 6, olfactory nerve; 
e, nasopalatine nerve, d, incisor canal (after Spalteholz). 
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Tin: A’05/: AND ACCFOSOIiY SINUSES 

larj sinuses and of tlie antenor group of ethmoid cells Jlidden by the 
antenor half of the o\erhanging middle turhinafe and situated on the 
cMcrnal wall is a deep crescentic groo%e, the infundibulum The cres- 
centic opening or fissure leading from the middle meatus into the infun- 
dibulum is called the hiatus semilanans. Tlie inferior and median wall 
of the infundibulum forms a shclf-Hkc ledge known as the uncinate 
process Abo\c the infundibulum is a hemispherical prominence, the 
ettooid bulla, formed by one of the ethmoid cells 
The orifices of the frontal sinus, matillarj* antrum and anterior eth- 
moid cells usuall} drain into the infundibulum. Tlie frontal smus and 
anterior ethmoidal celts usually drain into the anterior upper portion, 
and the maxillary' sinus drains posteriOTly to the frontal sinus How- 
e\er, certain ethmoid cells may have openings located above the eth- 
moid bulla, and the fronto-nasal duct sometimes has an independent 
orifice anterior to the infundibulum. 

The Infenor Meatus. — Tlie inferior meatus, the largest of the three, 
contains the orifice of tlie naso-Iaciima) duct located on tlie lateral wall 
from 3 to 3 5 cm. behind the posterior m-argin of the nostnl 
The posterior nares or chainar through which Uie nasal foss® and the 
nasopharynx communicate are oval-slmpcd apertures located one on 
each side of the nasal septum. Each opening is formed infenorly bj the 
horizontal plate of the palate bone, intcmallj by the vomer, superiorlv 
by the vaginal process of the sphenoid and the ala of the vomer, and 
externally by the medial pteiygoid plate of tlie sphenoid. 

THE NASAL ACCESSORY SINUSES 

The nasal sinuses arc eight in number, four on each side of the nose* 
the right and left frontal sinuses, the right and left ethmoids (anterior 
and posterior), the right and left maxillary sinuses (antra of Highmore) 
and the right and left sphenoid sinuses The sinuses are lined with the 
nasal mucous membrane, all are filled with air and all communicate 
with the nasal fossa through their various ostia 
The sinuses are div ided for clinical purposes into two groups, namely , 
the anterior and the posterior sinuses. The antenor group is composed 
of the frontal, the anterior ethmoid, and the maxillary sinuses Hajek 
calls this group Series I, The posterior group is composed of the pos- 
terior ethmoid and the sphenoid sinuses, and is called Series II 
The Frontal Sinus —The frontal sinus varies greatly in size and form 
and in many instances the sinus differs in extent and shape from its 
fellow, one sinus appearing to develop at the expense of the other 
Occasionally the smus is rudimentary but nev er entirely wanting. The 
smus IS not present at birth, first appearing about the third year and 
attaining its full size after puberty At the sev enth year it is about the 
size of a pea and consequently is of clinical importance from this age on 
Bony septa may partially subdivide the sinus into one or more com- 
partments Tlie sinus communicates with the middle meatus of the 
nose by means of the fronto-nasal duct, which passes downward and 
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backw an! and oj>cnH into or near the upper portion of the iiifiiudibtilum 
'llie fronUt-iiav.ll carnal f>pcus dircctlj into the middle meatus in <?ome 
incUnecs 

The aw'Tiise jm-a-un mvnts »>f tlu front.il Minis ate. hvisht .1 em . 
mdth 2 to ‘2 cm , d<plh 1 .1 lit 2 nii . and a\tr.ipe cajiaciu 1» to 7 ce 
The anterior pl.ite of the frontal siiius »*• almost al«.i>s dijihutic 
cs]>ociaJJv in tJit n^non^ of the etUT/ial or in/ino-ljnr.iJ anj’Je and tJie 
siijKTior siiltus i\ In re the aiiurior aii<i jxMenor ])lates fn-e 

7be Etbmolfi Cells 'Hie etlnwnd rttts or i-ilATintli he on tUlier sale 
just laural to the Mijurior one-half «*r one-tlnrd of the n isil <ai tt\ and 



tiHiliai to tlie hnnj orlnt 'nic ethmoid hone has a lionzontal and a 
Mrtic.il jiliitc which are at riplit angles toe.ich other. The \ertical phite 
h.is a suj>erinr thither portion talleil the cr/t/« galli and an inferior por- 
tion called the pcrpradici/Z'ir jihitc of the cMmofd, a part of the nasal 
septum. 

TJie horizontal plate is comprised of a medial portion, the thin per- 
forated cribriform -plate and a more lateral, thicker portion w Inch forms 
the roof of the ethmoid cells 

The cribriform pl.ite is not covered by the cells, but is freely exposed 
in the attic of the nose Wide the bone is dense and not easily frac- 
tured by ordinary force exerted during an operation, its numerous 
openings render it a possible atrium for the conveyance of infection to 
the meninges, especially if the ethmoid is operated upon in the presence 
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THE l,OSE AND ACCESSORY SINUSES 

of an acute nose or throat mfection Tlie outer nail of the ethmoid 
sinus IS the os planum or lamvna pajjyrocea of the ethmoid and the lacnmal 
bones Tlie'^c plates of bone arc cxtremclj thin and form the inner 
nail of the orbital cavity Should this phte of bone be perforated 
orbit il cellulitis with protrusion of the c> ebnil might result 

riie ethmoifl cells are present in the new born dei eloping in size n ith 
ndv ancmg jears until pubertj Hic ethmoid cells are a senes of pneu 
matic cells of \ amble size and number situated m the upper part of the 
nose between the orbit and the outer nail of the nasal fossa 1 w o groups 
of cells nn\ l>e differentiated \n anterior group which drain into the 
middle meatus and a postenor group uhicli dram into the supenor 
meatus 

Ihc antenor cells are 'cpanicil from the posterior cells by a thin 
tnnaaerse bon^ partition TIic attaclimcnt of the middle turbinate 
to the extern il nail of the nose also mjrhs the line of division between 
the antenor and the posterior group of cells The anterior cells he in 
front of and l>e!ow it ashde tl c postenor cells he abo\e and behind it 
1 he postenor etlinioul cells arc usuallj fewer m number an I larger in 
sire th in the antenor ethmoid cells Sometimes the\ occupy nearly 
all tlic ethmoid labyrinth extending to tie antenor portion of the 
nose and sometimes the anterior eclK extend backward almost to the 
sphenoid bone 

I rcriuentb one or more ctlimoid cells are found m the middle turbinate 
(conclia bullosa) Tlic ethmoid bulla is formed b} an ethmoid cell 
usuall> of the anterior group 1 requentb a ethmoid cell projects 
into the frontal sinus proflticing what is known as a frontal bulla or 
frontal cell 1 he enCTOachmg etlimoid cells roa> eaten 1 into the supra 
orbital plate of tl c frontal I one forming supraorbital cells 

The first sign of the future ethmoid cells is seen in the fourth month 
of fetal lift when an outpouching of the nasal mucous membrane occurs 
I)y birth the sinus is a fairlx definite clinical entity 
The MiioUary Sinws —At birth the maxillarj antrum occupies a small 
space to the inner side of the orbit At first its floor is aboy e the nasal 
floor descending continual^ until at eight years it is on the same ley el 
The subsequent deyelopment is downward assuming its full shape after 
the eruption of the permanent teeth The maximum development is 
attained between the fifteenth and eighteenth years The maxillary 
sinus or the antrum of Highmore the largest of the nasal accessory 
sinuses is an irregularly shaper! pyoaraid with its base presenting to the 
nasal fossa and its apex corresponding to the zy gomatic process of the 
maxilh It has a capacity of approximately 15 cc 

The median wall or base of the antrum is formed by the y ertical plate 
of the palate bone the uncinate process of the ethmoid the manllarv 
process of the inferior turbinate and a small portion of the lacnmal 
bone The upper wall separates the cavity from the orbit The posterior 
inferior wall or floor is normally die thickest and is formed by the ah eolar 
portion of the supenor maxilla and by tl e outer part of the hard palate 
The antenor wall corresponds with the canine fossa 
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Left Lateral Reconstruction (H W Loeb ) 

In ilrN ri'tnii'ii ti« tlir* frrmMi i>inu*>< roloml itic tnatillarie* En) 

itir *1 Itpnni Birrii nn I (tie <-(hm ii U rr»l (hr Anirnnr erouj < an litirU lionxontAlIj and 
ll>r protrnor ermit » irrfn n liajhrU In il»r Htrral | m» iit-»i»on« (hr rlhmni lal cells nro 
in two rrriup* ihr siiirri ir ivn in nuod'rr an I tlir (xvicnor thrrr Thr Rnt anterior cell 
t» tlmscn laemx (hr antrnnr *8H of (U fmn(*»l Tlie (mmal ts »o«n os'cnvtvg iMo ih* 
frniitonaeal canal T) t antrroiiitrn x «bII « ( (lie arrori I eihm'Mj rnnMitutes the hutia 
rlhmot fall* 



Anterior Reconstruction (H W Loeb ) 

On aerouiit nf (he multii licit> of Itnra the inditilual ethmoidal cells arc not si onn 
howcier the two ftrou(>s are reprearnted the antenor beiiic lined honzon(aII> and the 
jiostenot jxTi'>endiruIarlj Tl e left- SThenoid^l tinus lies far abo%e the right ns innet 
nail extends almost as far to the riEht a* the outer wall of the neht spheno iai ‘inus 
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Ihc nntniin ccjmnurucatcs witli tin infiindibuhitn in the middle 
meitiis In menns of i sin ill opening tlit nnrillnn oatiimi located m 
the upper and anttnor part of the m«lnii sunn u ill In a small per 




centage (10 ]Kr cent) of cist& »n addition il opening (acecssorj ostium) 
n present hmR posterior to the major opening In the majoritj of 
cases the ostiiim is a canal of *) mm or more in length The accesson 
ostium IS m almost all instances an oriAcc or true ostium "Most nerves. 
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mil hloorl l es-stls outer tin miiib In „t tin nstmin or the mem 
I raiioijs portion of tl e ni$o>uitriI w til 
-nic sranij l,,cu.,,„l ,„,1 till Bnt mil .e«,„,l „,„| .r teeth are m elose 
r htlon to tin llmr ol the simtt Imlerd tliei sometimes project into 
tiic lioiu t i\it> licins coMretl at tunes In iiiiicoiis rocrabrane onlt A 
'iippiiritiit process armmil the root of eitler of these teeth misht 



affect tJie mucous membrane of the sinus through the lymphatics and 
Wooil vessels and tlieremo>al of these teeth ma^ create an opening into 
the sinus with a resultant sinusitis 

The superior ivall or roof of the sinus is crossed in its central portion 
b\ the infraorbital ner\e which lies m a groo\e on the broad inferior 
side of the plate of bone The nene may be cohered by mucous mem 
'orane or 'ny ''fnin 'none an6 ma\ ’oe injured iuring '^ne cur^enreift tA 
the sinus 

The Sphenoid Sinus —The ^henoid sinuses attain but small size before 
the third year, but are fully de> doped b’l the twelfth to the fifteenth 
year They are situated within the bod\ of the sphenoid bone are 
^ ariable in size and often in shape They are separated from each other 
b\ a thin bony partition or septum which frequently deiiates to one 
side or the other producing one large and one small canty 

Each sphenoid sinus communicates with the supenor meatus of the 
nose by means of a small aperture which empties into the spheno- 
ethmoid recess The size of the ostium of the sphenoid > anes from pi^* 
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pomt ^izc to almost complete al»<cncc of the nasal surface of the anterior 
wall Tlic ostium is practicallv nlnuss membranous its l>on\ circum 
fcrcnco lictnp coiisidcnbh Iirpcr than its nctiinl onfiec It is near the 
septum of the nose and is hidden from \ieu b% the close approximation 
of the middle turhimte to the <«ptuin If there is mirhcrl atropln of 
the turbinate or if tlio vjptum «le\ntcs to tbe opposite side it ma\ be 
•wn b% nntenor rliino<5Cfip\ Tlie openin;; xanes from J to 4 mm in 
diameter 

The purulent secretion flo>MnR from the ostium either drams directlv 
throuRh tlie posterior choain into the n*\v>phar% n\ or on to the posterior 
en<l of the middle turlmntc I>irc<.t in«pcction can be made as a nile 
onh after the rcmo\al of tlu middle turbinate 
The superior mil of the sinus lus in relation to the crannl casits 
Tlien. IS a close clmicil rehtmn of lie sphenoid sinus to the third 
fourth fifth sixth and \ idinn neries 
The Development of the Sinuses — Hi j ninordn (anliRcn) of the 
sinuses onginati ratlicr late daring the prcinfal pcno<l especialh that 
< f the frontal sinus During the first and socc nd months of cmbrxonic 
life the main fnluresof tin nasal caxitics ate dilTcrentntwl The sinuses 
an«e as localiTPsl epithelial sprouts or recesses of the nasal inueos'i after 
the soesmd month flic rcees<(s htcr iKcome the o tia of the various 
smuscs 

Tlie nixxillarv an I splicnoid smu nri«< is mueo nl recesses during 
tl 0 third prenatal month \t this timt pi mdiihr sprouts dev elop from 
the mucosal recess in tlie hiatus semilunaris of the middle meatus to 
form the future maxillarv smus At birth tl t mixillnrv sinus is a fairh 
ttelI-dcvelope<l tubular sac with its floor sljRhtlv below the superior 
border of the inferior meatus After the seventh venr the expansion of 
the maxillarv smus to its adult sue and shnjic is relativelv fast 
Tile sphenoid sinuses oripmxtt iltiring tin third fetal month as paired 
cv aginations of tlie mucosa m the superior jiostcrior portion of the nasal 
cavitv Tlie development of the miico’yil ev aginations is ven slow 
Fven at birth the mucosal cavities arc not in relation to the posterior 
nasal cartilape or bonv sphenoid (Zimmcmnnn') Pneumatization of 
the sphenoid hone occurs during middle childhood and proceeds rapidlv 
after seven vears of age to its final form and extent which is usuallv 
attained between twelve and fifteen vears of age or even earlier 
The ethmoid cells originate during the fifth and sixth fetal months 
from the superior and supreme mcatu'cs to form tl e anterior posterior 
and postreme groups of cells The anterior group of cells derived from 
the middle meatus lies anterior as a rule to those cells originating from 
the supenor meatuses These cell groups expand unequallv with great 
individual and group variations JIil various groups of cells are fanlj 
well formed at birth The rounded epithelial recesses forming the cells 
are separated from each other b\ interspaces and bonv septa Growth 
of the cells is relntnelj ripid especiallv during the second vear of life 

• Ann Otol Rhinol and t-arrngol 4T 1112 (December) 193S 
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THh WSh l\D iCCESSORl SIMI^^FS 

UsncnMi^ofui mo't or illoftho ivnlalilo vpice is pneumatiro 
Hctiiccn tiiclic mil foiirlwn scirs of iri tlic cells Ime attiin«l the 
liinl form 

I’neumnti? ition of the frontil hoiit btpiiis at the cii.I of the first %ea 
of hft Ia ow I f three tta\s (1) )« „„ txinnsion of tlie frontal rece 
mlhtii])]Hr nitcTJoT purtmii of the iiifuiulihiilum (2) 1 a de^elopmea 
of one of the frontal eelK niM\(t)1n |,Tonth inrl exj) msion of a bulla 
cill llu I<Kati<m of the uIuU frontal ostunn nonhi \ar\ someaha 
(hlH/idiiiK upon till <»riKm <f tlic frontal simjs ’llie gronth of th 
frontal ‘'Iiiijn I^ slow iij> to the sevinth \t ir of a},e (size of a jwa) an 
din's not jitt tin its iiliilt sut iiid form until from fifteen to twint' 
>i irs of age 
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The Nasal Mucous Membraoe -- Jlie nasal fossa and the sinuses are 
lined ba mucous mertdiraneof the columnar t'^pe continuous with that 
of the nisopliar\rir flic momhnne is dnided into two regions the 
olfacton and tlic ro'pirafoia 

The Oljactonj Hegion —The oUactoia region is limited largeh to the 
area occupied ba the superior turbinates and the corresponding portions 
of the septum The epithelium is non-ciliated columnar consisting of 
two chief txpes of cells the supporting and the olfacton. Numerous 
serous glands (glands of Bowman) of a simple tubular character are 
present The olfacton mucosa consists of a surface neuro-epithelium 
w ith a subjacent tunica propria A definite and distinct basal membrane 
IS wanting 

The Respiratory Region — Tberespiraton region embraces the remain- 
ing portion of the nasal mucous membrane Portions of the muco^a are 
thickandaen aascular as ovct the lofenor turbinates where ca\eniouj 
tissue is present The mucous membrane is % eri adherent to the under 
lying periosteum or perichondrium and is of the pseudostratified ciliated 
columnar (respiratorv) tj-pe except for the anterior ends of the middle 
and inferior turbinates and the mucous membrane of the lateral and 
septal walls anterior to these structures where non ciliated stratified 
squamous epithelium is found ITie respiraton mucous membrane 
rests upon a cnbrifonn ba«ement membrane The ciliated cells evtend 
through the entire thickness of the epithelium The moi ement of the 
cilia IS toward the jwsterior nares 
The glands of the mucous membrane are xen numerous tubo- 
alveolar m form and consist of mucous albuminous and mixed tjpes 
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Tlie albuminous plands «ecrctc a thin «5croiis «:ccrction and the mucous 
cKnds the hc-x\ier, thichor mucus wlucli toptther make up the mo\mp 
bIsnUt of mucus so jmportint to the plis «iolop\ of the no<=e 

The Mucous Membrane Lining the Sinuses —'nit pjrainsil sinus mem- 
brane i« continuous with that of the nasal foasa It is much thinner and 
lias fewer plands cxcqit near the ostia of the tuaxillarv an<l sphenoid 
sinu^ 

Tlie imin) a of the smusn (Pijj jio) is compO'Ctl of a pscudostratified 
cihateil columnar c^ulhclmm rotinp on a tbm basal membrane and 
tunica proprn <ouicwhat ndlnrcnt to the midtrlvinp ^icruHtoum 'Hie 
mo\inicnt of tlie rili « in tin siini^o is toward thtir re>.ixxti\e ostia 

The Nerve Supply of the Nose -The Sensory Nerves 'Jlie sencon 
neraoof tht lu'^d mucous membrane art (1) the anterior and i>o>terior 
ethmoid branches of the ophth dniic branch of the trigeminus and (2) 
the branches of tht <phcnopilatiiic panplion 'Hie first branch of the 
trigcininnl ntnt tht ophthalmic, pnes ri<e to the nastjcihara ner\e of 
which tht cliu f tcnumal branches art tht anterior and ^mstcrior ethmoid 
and the infratrf»tlih ir iicnts llic anterior ethmoid ntrsc pa««es ospr 
tilt anti nor jKirtion of tht cnlinform ])hte (I ip <») tlimuph the anterior 
clhtiioKl foramen and thcnct forward and downw ird on the septum to 
«uppK iht anterior morgm of the <ci»tum ami n iwlioti of the lateral 
wall anterior to the turlmiates inchidinp the inttnor ends of tlie tur- 
hmitcs 'ilie mfrntrochicar ncr\c is «enson to tlic external surface 
'ilip small and ummportanl posterior ethmoid mrst passes o%er the 
cribriform plitt and tnttrs tht nt»se throupli the foramen of the same 
name to suppK a «rnall aroi near its entrance point into the no«e 

’V)\c uphcnojKihilinc (J/wAri j)j;rt«yhonhcstU‘cpl\ within thepttngo- 
palatmc foss v «u cither side just later il to the sphenopalatine foramtu 
Its nasal (nittnul) branches arc dent tal pirtK from tliepmchon itself 
but consist lirgoK of smsora TiIkts from the inaxillan (Ini-iion of tJic 
Iripeinmal ntn t which pass ihrouph the panphon '1 hc-ve nasal branches 
pass throupli tlie sphtnopilalmc forimtn as the sphenopalatine nerxe 
mil are distniniteil to the n isal septum (modi d hr inches) and the lateral 
na'il wall (lateral branches) Some of the medial hraiuhcb terminate 
in the posterior superior part of the septum but others are joined together 
to form the nasopalatine nerxe (ntr\e of Cotunnius) which courses 
lorw ard and dow nw ird to the incisis c (anterior p datine) cana'i where it 
communicates with the anterior superior aUeolar nerae Tlie lateral 
branches supplj the raucous membrane of the middle and superior 
turbinates 

Other branches from the splienopalatine ncr\ e descend m tlie pterygo- 
palatine tan \\ to emerge at the greater palatine foramen on the under 
side of the hard palate During its passage throupli tlie canal, branches 
are gi\en off to the inferior turbinate 'Hie terminal branches are dis- 
tributed to the h ird and soft palate the m ula and tonsil 

Vasomotor branches from the sphcnojuldtine ganglion are also sup- 
plied to tlie a essels of the mucous membrane and erectile tissue of the 
turbinates and are under the control of the aasomntor center of the 
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medulla there is probablj a connection with the nuclei of the \agus 
through association fibers 

The sensorj ner\e supply of the external (skin) surface of the nose 
comes pnncipalh from three sources the mfratrochlear ner\e from 
the nasocilian the external nasal ner\e which is one of the terminal 
branches of the anterior ethmoid nme and the infraorbital ner\e 
from the second dn ision of the trigeminal 

Tlie mfratrochlear nerte is distributed to the e%elids and medial por 
tion of the ej e and to the skin of the upper part of the side of the nose 

The external nasal nerte after its origin from the anterior ethmoid 
runs downward in a groo^e on the inner surface of the nasal bone It 
pierces the will of the nose between the nasal bone and the upper 
lateral cartilage and supplies the skin of the lower part of the dorsum as 
far as tl e tip of the nose 

The mfraorbital nerte emerges on the cheek below the eve at the 
infraorbital foramen to supply a portion of the lateral wall of the nose 
and other structures of the face 

Blocking of these iier\es would produce anesthesia of the external 
portion of the nose 

The OllactoiT Nerve —The olfactoi^ nerve descends through the 
c ibriform plate (lamim cribrosa) from the under surface of theolfactorv 
bulb and is distributed m the mucous membrane covering the upper 
po tion of tlie superior turbinate and a corresponding portion of the 
septum Formcrlv it was thought that the distribution of the olfactorj 
ne V e in man covered a much more extensiv e area the upper andmedian 
surfaces of the middle turbinate and a corresponding area of the septum 
being included in the alleged area of distribution In manj of the lovrer 
animals the nerve lias a wider distribution the sinuses communicate 
more freelj with the nasal chambers and are utilized for the spread of 
the terminal olfactorj nerve filaments In man thej may be the remains 
of the organ of smell and onJv communicate with the nasal cavities 
through small ostia or cell openings as thev are no longer needed for 
olfaction It 13 obvious that if the middle turbinate and the septum are 
in apposition the inspired air does not reach the olfactorj region and 
anosmia or loss of the sense of smell results 

The terminal nerte originating from the terminal ganglion medial to 
the olfactorj bulb sends three or four rami through the anterior portion 
“ih aatwvOT thft.caxtUa^iru3us 

septum The nerve anastomoses with the nasopalatine and ethmoid 
nerves 

The Blood Supply of the Nose —The blood supplv of the interior of 
the nose comes principallj from three sources (1) the anterior and 
(2) posterior ethmoid branches of the ophthalmic arterj and (3) from 
the sphenopalatine arten the terminal branch of the internal maxillarj 
which in turn arises from the externa! carotid artery The anterior 
superior portion of the septum and lateral walls of the nose receive 
their blood supplj from the anterior ethmoid arterj the small postenor 
ethmoid arterj supplies only a small area m the postenor superior 
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The Arterial Supply of the Lateral Wall of the Nose 

A nntrnor tr'Tiincc’il artrfj tt antrnorelltnioul ari»r> C pwtpnor ethmoid artcrj 
U imstcrnr Liteml ns»!\l arteriM # fl leno(>alaiine arter> T major nml minor palatine 
arfenM 



The Arterial Supply of the Septum Nasi (After Spalleholz) 

A anterior ethmoi 1 artery,/? po^tonor ethmoid arteij C posterior nasal aeptum artenes 
D anastomosis mch major palatine artery 
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rrpion Both etiimoid irtcnt^ after leiMnp the opldhalmic cross the 
rnbnfonn plate and enter the no-^e b\ wa\ of the anterior and posterior 
ethmoid forimim accttmpanied ba the corTe*»pondinp ner\ts The 
anterior tthmoid arten mil iier\« indicate to the operator the Ie\el of 
the cnhnfonn plati 

The^phenopdatim nrter\ tntirstlu iio<ethrouph the sphenopalatine 
foramen and di\«U-^ into the posterior laUral nasal arteries avhich go 
to thelati ral na«al wall and into the jiostenor septal arten which •ipreads 
ovtr tht septum (Plati II Pigs 1 and 2) 

As the posterior lateral nasal arteries are of considerable size it is to 
be expccteil that the remosal of eitlier tlic middle or infenor turbinates 
ma\ Iw attcndcfl b\ considerable hemorrhage As a matter of fact 
the remoaal of the middle turbinate is usu*in> followed bj more or less 
bleeding for twenta four hours Tlierc is a free anastomosis between 
tlie lateral nasal artcnei and the anterior ethmoid arterj , hence after 
the remoaal of the turbinate bleeding maa come from both sources 
though but one arterj is injured 

Tlae jvosNvnoT atttrs has iWn. tnaaw branches owe saspphes 

the posterior another the inferior and the other the middle and pos- 
terior portions of the 'Upturn TIic«e branches which reach the anterior 
inferior |>ortion <f the viptum anastomoM. freela with the superior 
labial br inches to the acptuni and with the major palatine arteries 
Other branches of tl e sphenopalatine arterv descend in the greater 
palatine canal to enUr the mouth cavita b% waj of the greater palatme 
fommen and then spre id oaer the under surface of the palate 
The NCins of tht no'C hitsc a similar nomenclature and follow the 
course of the arteries Tlie a eins of the a estibule and external structures 
ofthenosecommunicatcwith the caaernous sinus ba wa\ of the superior 
ophthalmic a cm 

THE PHYSIOLOGY OF THE NOSE 

The functions of the nose arc olfictorj phonatoia and respiratoia 
In man the respiratoia function is jirobabla of greatest importance 
The Sense of Smell — Tlit olf'ictora iier\e or organ of smell is 
located in the upper {lortion of the nasal chamberb 1 lie olfactoia nerae 
(Fig 11) is distributed o\er the attic of the iiosp as far downward as 
nW oX v.vpt.a\OT Viabw.'vN*. viA w. NV«. 

corresponding area A knowlcdgi of the area of distribution of this 
nerae is of practical importance in the diagnosis prognosis and treat 
ment of certain diseases of the nose If there is anosmia or loss of the 
sense of smell the question arises as to aahether the impairment is due 
to a degeneratiae change in the nerae itself or to an obstruction to 
the entrance of the odoriferous particles or emanations to the terminal 
cells of the olfactora nera e 

The lesions raaj howeaer be intracranial in which case there maj be 
no eaadence of either an obstructiae lesion or of degeneratiae changes 
m the attic of the nose C G Smith* m a histopathologic studa of 163 
I Arch Otolaryneol 34 533 (S«pteEQber) IMI 
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olfictor\ liull s in idiilts found '>> per otnt li id lost three fifth'? of their 
complement of olhctorv ner\esand 1 1 per cent had lost all their ner\es 
Ihis imv or uii\ not mean a rrc^jHindinj; degree of impairment of 
tlie sen ( of Miull 

Phonation — 1 lit function of the nose in speaking and singing is 
important Manj popular public speakers haac aaelWea eloped nasal 
resoinnee uhilc speaker? lacking ixsonance nvi\ ha%e difficult? in 
liolding tiu attention of tlmr audiences \\hile the initial tone is pro- 
duced lu the aihralions of the aocal cords, the \oice is decidedU un 
pleasant and is not nth in oaertoncs from tlie resonance chambers of 
the nosi tliroat and cliest Ihe nasal thaml ers and accessorj caaities 
are of prune nnjxirtaiice in \oicc pr< diittion and an\ obstruction from 
spelling of the mucous nieibhrane deflection, or other lesions of the 
siptuni so mattrnlK alters the qiiaht? of the \oice as to make it dis- 
agreeable and mirtistie 

Respirahon — 1 lie respirator? function of the nose imohes tiro 
principal actiMtics conduction of air to the phannv and the proper 
preparation of the air for its reception b> the lungs 

llie general!? accepted conception of the inspirator? patb??aj is a 
??ide cune Ik ginning at the nostril and cvtending through the olfactor? 
fissure to tlie posterior choana thus a? oiding to a large extent the inferior 
meatus Ihc direction of the air current is determined bj the anterior 
inres the \ault of the no^c and the opening of tlie choana uhicli is 
larger than the nostril 

Hurt is some disagreement as to the expirator? path?? a? hut in 
general it h the rexerse of the inspirator? route ??ith one probable 
exception Hocaiisc of the relative obstruction at the nares ??hich are 
the smallest ixiints m the respiratorv ainvai an eddj is produced uhich 
causes some of the air current to flo?? backward through pnncipall? the 
inferior meatus ?? here it again meets the current rising from the pharj nx 

Ciba —The nose prepares the air for the lungs bj (a) cleansing Q>) 
tempering and (c) buraidif\mg it To understand these acti?ities a 
description of the cilia and the moving blanket of mucus isuccessarj 
liie cilia which are ??hip-like projections on the free surface of certain 
epithelial cells are found throughout the human nose and sinu«es 
except for the anterior one-thu-d (preturbmal area) anti the olfactorj 
area Thev are also absent in the pharjnx Tlie effectiv e stroke of these 
cilia IS always toward thepharjnx WiUim the sinuses the cilia earn 
the secretions to tlieir v arjous ostia 

The Moving Blanket of Mucus — Lming the nasal mucous membrane 
IS the thin adhesive slipperj and tenacious blanket of mucus 
Tins blanket is moved bj the beating of the cilia from the sinuses an 
nose to the pharjnx where it is swallowed or expectorated It is secreted 
by the mucous and serous glands (including goblet cells) to the surface 
of the mucosa Tlie pH is neutral or slightlj alkaline In the ant^ior 
one-third of the nose the mucous blanket is rene?? ed each hour and m 
the posterior tiro-tbirds and in the sinuses each ten to twentj minutes 
By virtue of the tenacitj of the mucous coat it is pulled over the non 
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ciliatc<l prtturliiii vl urea h\ the po*.tcrM»r cih ite*! iwrtion Particulate 
matter which the hairitrof the is almost alwa\s 

<aii;;ht luul flrmh lulil h\ the nnicou'« mat 

'I he ilram.isc currents of nasal mucus was first nn estijratetl b\ Yates 
in 19JI and has since been confirmctl b\ inan> others Prom the non- 
ciliated anttrior onc-third of the nose practicalK nil the mucus strcain- 
ms (i r . drnmage) on the lateral wall h throiiih the middle and inferior 
mcatusi‘s (Ilildinp) 

'flic stre-amiiiK of mudis fnnii the |H»->terior twtvthirds of the lateral 
wall of tilt no'C isdiriTtial towanl the thoatin*, witli the streams dt\ idinp 
ul>o\e and Mow the oastaehian orifict's In the olfnctorj areas of the 
monke\, which arc <!e\oid of alia as tn mm, the eiharj flow is per- 
I>cn<hcnl ir nw,i\ from tlie Imrder (Luc:is) 



F«o 11 —Showing the iifca of dotnbution of the olfaftory tormina) ner\e cells in the 
human note The triangular dap is the septum turned upsanl tho area of distnbution is 
limited to tho region of the sut*erK>r turlnnatc and a corresponding area of the septum, 
the mi Idle turbinate recci> mg few or no olfactoiy cells 


The ifTect of >anous druRs topicalh applied to tht cilia has been 
stiidietl bj Prott/, and LurK and Moore 'Hie normal cilian acti\it\ 
IS of utmost importance to health and the U'« in the nose of anj dnij: 
or substance winch inttrftrcs with the aharj acti\ itj is contraindicated 
As the air passes o\cr and around the turbinates it is warmed or 
cooled as the case ma^ be to near bodt temperature Tlie blood lakes, 
located primarily in the inferior turbinates, are important in this func- 
tion, becoming full of blood when the inspired air needs wanning and 
rice versa 

It has also been shown that the air in passing through the nasal cham- 
bers receives moisture from the nasal mucous membrane. The mucosa 
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of the lower respiratory tract and the epithehal walls of the air vesicles 
of the lungs are thus protected from the varj ing humidity of the atmo- 
sphere In passing through the nose the air is raised (usually) in tem- 
perature, thus expanding it and increasing its capacity to absorb mois- 
ture. The erectile tissue of the nose, and the glands of the nasal mucosa 
give off moisture, which is rapidly taken up by the expanded air and 
carried to the lower respiratorj' tract, where the glands are mndi less 
dev eloped. It has been esHmatctl th.it approximateli one pint of w ater 
is thus transferred from the nasal cavities to the loner respiratory tract 
in tnentj-four hours 

The part of the nasal structures which give off most of the water is 
generally supposed to be the erectile tissue, located chiefly along the 
free border of the Inferior turbinates, and on the posterior ends of the 
middle and inferior turbinates It is probable that the mucous glands 
also give off some of the water. The erectile tissue is under the control 
of the vasomotor nervous system, which, under normal conditions, 
regulates the supply of moisture to meet the demands If the air is 
dry the cavernous tissue dilates and becomes just active enough to fully 
saturate the expanded air in tlie nose; whereas if the atmosphere is 
humid It is less actite. Wlicn an obstructive lesion or inflammation is 
present the cavernous tissue and glands do not respond normally to 
^e atmospheric conditions, hence the air is not properly humidified 
in its passage through the nose 
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THE SUIIGICAL CORIU Cl ION OI FACIAL DKl OUMITIFS 
RECENT rRACTURES OF THE FACIAL BONES 

Dli to the automobile and other agencies fractures of the facial 
l>ones \MUi in\ohcnicnt of tlic sinuses and orbits ha\c shoan a great 
increase m recent jears Most fractures involving the facial bones 
with tlie exception of the msal liones extend into one or more of the 
sinuses or the orbit 

Trauma and second irv defonnities of tlie nose and bones of the face 
ina> involve one or more of the following subdivisions (1) the nose 
(2) the nose and forehead (3) the mnlir region and orbit, (4) the upper 
jaw , and (o) tlie low cr jaw 

Symptoms — Lmpliv«<nii of the * 50(1 tissues inav occur in fractures 
involving the sinuses DispKccincnt of fragments or hemorrhage into 
the raaxillarj sinuses arc quite frequent Fneturcs of the frontal sinus 
may produce injurj to the brain or meninges I ractures involving the 
ethmoid sinuses mn) result m cpistaxis and emphysema of the orbital 
tissues Cerebral rhinorrhca mnv be a sequel if the fracture extends to 
tbedura rncturesinvolvingtlicsplicnoidsinusc5ma> be fatal bc-cause 
of the proximitj to the intracranial structures According to Lagleton 
fractures through the cribriform plate do not cause meningitis except 
in cases of a wide detect between the fragments or from the displace- 
ment of pieces of bone »nrough the dura 

Surgical shod accompanies the more severe fractures 

Treatment —Tlie treatment of compound injuries of the fact would 
depend upon tlie location seventy and tjpc of injiirj 

The immediate tn^itment wouM demand the maintenance of an 
adequate ainv ij 1 his may necessitite pulling the tongue out or holding 
It out b> means of a safct> pm and stnng A Mosher life saver tube 
if available ma> be inserted through Uic mouth into the laiynx 

Hemorrhage should be controlled by pressure or hgation 

The sulfonamides and the antibiotics should he used locallv and 
intcrnallv 

Shock if present should he treatwl b\ appripnate measures simul 
taneouslv with the above 

Debridement or the removal of all devitalized tissue and dirt should 
be done 

Antitetanus and gas gangrene serum are used m the same manner 
as for wounds m other portions of the body 

The wounds are sutured so that all anatomic relationships are mam 
tamed Raw areas are eliminated either by suturing or by later skin 
grafting 

Fractures of the Nose —Injuries of the nose may involve one or 
more of the following structures (1) nasal bones (2) frontal process 
of the superior maxilla (3) upper lateral cartilages (4) cartilages of the 

( 25 ) 
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alii and (5) scptiiin. Tlic nasal bones ina> be displaced m an antero- 
posterior direction, latcrall) or a combination of directions 
Treatment.— Witli fractures of the nasal bones, care of the lacerations 
about tlie nose should rcccne the first attention The wound is cleaned 
and then sutured w itU small needles and fine silk or subcuticular catgut 
The fractured parts arc placed in position by manipulation under 
gas or local anesthesia. 

Technic.— If the patient is seen immediately after the accident a local 
anestlicsU consisting of a tampon soaked in a 5 per cent solution of 
cocaine is a cry satisfactorj’. The tampon is placed in the upper region 
of the nasal foss.a (one on each side) and left in place for file or ten 
minutes The displaced nasal bones may be lifted into place nith the 
tampon still in llic nostril if desired. 

After anesthesia a small uterine forceps or a similarly curved, blunt- 
tipped instrument is inserted into tlic superior meatus and the fractured 
bones lifted upwaixloroutvv.vnlasthccascraaj be. The thumb and fore- 
finger of the left li.ind are placoil over the bridge of the nose to control 
anj o\ cr di^pkacement of the bones. 

The fractureil nasal process of the superior inaTilla or fractures of the 
septum or cartilages (nre) may be placed in their normal position at 
the time the nasal bones are set 

As a rule intranasal packing is not necessary in recent fractures as 
the bones seem to stay tn place better without than with packing 
Intnmasal support if used, may be done by means of vaseline gau:e 
packs Occasionally a suture may be necessary to hold the bridge in 
position An aluminum or copper splint lined with a layer of gauze 
placed over the bridge of the nose, will give protection to the fractured 
parts Tfic splint is held in position by means of adhesive tape Instead 
of using the metal splint several layers of adhesive tape placed ov er the 
bridge of the nose make an excellent protection. 

In some injuries, especially if the patient is unconscious and the bone 
driven backviard, the nose should not be disturbed until a later date. 

Fractures of the Frontal Sinuses.— The incidence of frontal sinus 
fractures is about 5 per cent of the facial fractures 
Tiie majority of these cases are without symptoms A linear fracture 
through the frontal sinuses may produce bleeding from the nose, and a 
black ey e If a tear in the dura is present a lumbar puncture may show 
blood m the spinal fluid If this occurs from a fracture through the 
posterior wall of the frontal sinus the mucous membrane may extend 
into the brain before the fracture unites. As a result bacteria may pass 
into the arachnoid by direct continuity of tissues ^ 

Treatment. — The patients should be confined to bed for a period ot 
from one to too weeks Blowing the nose and intranasal douches are 
contraindicated. In fact, no medication^ or manipulation should be 
done in the majority of the cases until union has occurred. 

With fracture of the inner table of the frontal sinus and a tear m 
the dura Eagleton advocates pladng a layer of skin or fascia lata over 
the break. 
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In fncturc^ m\ohing tlic aiitcnor wall loose fnpincnts of hone ina\ 
U, n.mn\c«l \ cni^lied front'll stmts will <nn lx pned out l)\ inserting 
a clii cl into tlu inns from just under the orbital bonier 
Fractures of the Orbit —I nietuns of the orbit ii uill\ nut he the 
tinlar bone ns it constitutes an important portion of the orbital s\all 
Ilie malar l>onc ma\ be detached and dn\tn partaas into the orbital 
caN it\ Markisl otltrii i and contusion of the o\ trl\ iiig tissue ire iin an 
ibh jiif'tnt If the infniorbttal ner\e is injured unc3tlK>sii h\per 
e&thciiia or p iresthc'ia of the cheek tii is ocair 
Fractures of the Malar Bone —1 ntturc^ ituoKitig the tinlnr l>ont 
with as>ociitcfl injimcs of the orbit or no<t are frequent Hit malar 
l)onc ts usu i!l\ dcpn'ssixl producing n change m facial contour 
Treatment — \ inous methods ha\e been usc<l to reduce the displaced 
fngmciits sucb as ckiation b> me ins of n silver wire suture pisseil 
around the iltpressctl Ikuic, a hook or bullet forceps to pull the depressed 
fragment into position n «ound mtroduccil through a naso-antral 
vMndoa the dt pressed zvgomatic arch elcvatcil b\ inserting a flat pen- 
osted elevator through nn incision aliovc the last molar tooth a screw 
inscrtcil into the Iwnc through a stab incision Gill* uses a special grasp- 
ing foraps to stirc the Iwuc and move it into its normal position A 
hcaw towclclipimv be usc<! for the same purpose The hook is passed 
through a small nick m the skiii below the fragment IT c fragment is 
then tlcvatcvl until the proper approximation is reaclievl Ihe hook 
mav l>e usctl to hoM the fragment in clev ition until fixation has taken 
place 

If the lower margin of the orbit is defective a curved piece of nb 
will replace tho lost bone (\cw) 

Comminuted fractures involving the orbit os treJJ as the malar bone 
maj require «j)ecial retaining appliances sucb ns nn interdental splint 
and a plaster head cap or winng the fractures b\ means of a lieaw silver 
wire suture which is allowed to remain m situ 
Fractures of the Superior Maxilla —I racturts of the ufiper j iw ina\ 
result in a displacement backward or lateral of the upper jaw and 
teeth The maxilUrv sinus is usunllx involved filling with blood 
Treatment — ^ith a transverse fracture of the superior maxilla with 
separation from the skull it is ncccssarj for the dental surgeon to make 
spbato. ami apyUauaia to reiluca awl hohl thesa frictutfjv in. yKce If 
the alveolus oiilj is fractured an interdental wiring of the teetli is 
sufficient Rubber bands attached to crowns about the teetli drawing 
the displaced fragment downward maj be used with satisfactorj results 
m manj cases 

Ixxise non vital fragments and loose teeth should be removed If 
the fracture is not extensiv e a four tail bandage rnaj hold the lower jaw 
against the upper jaw m correct alignment In edentulous eases a plate 
can be used attached to a suitable headgear 
The blood or hematoma within the maxillarj sinus usually drams 
or IS absorbed without surgical interxention 

< South ilfed Jour 27 197 (Sfsrch) IS34 
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Complications.— Follo^ving this t^pe of fracture numbness of the 
cheek may persist for months This ma> be foUoned by a neuritis If 
improperly set, malocclusion of the teetli may occur. A purulent dacrjo- 
cystitis sometimes follows Disturbance of \ision may follow extenshe 
fractures Chronic sinusitis de\eIops at times Deformities may result 
In some cases from scar contraction Sequestra may form and be 
extruded. 

Fractures ol the Mandible.— In fractures of the lower jaw, wiring the 
teeth together by means of alxer wire may he suffident to gixe good 
results At times mterdentaf vulcanite splints attached to casts on the 
head are necessary, especially If the teeth arc absent from a posterior 
fragment. A coat hanger w ire suspended from the cast extends to the 
mastoid region. A silver vure is passed through a hole in the angle of 
the lower jaw and this wire is then altachMl to the wire from the cast 
on the head. Tlie fragment is then placed in pfoper alignment. 

Any teeth that arc in the line of fracture should be removed to pro- 
duce a proper utiioUs “Fractures of tlie lower jaw^ wdth. loss of tissue., if 
function is good, do not require any treatment* Ilowever, if tissue has 
been Irot ami displacemeTit of the jaw inteHeres T^ith mastication, boot 
grafts should be employed" (N'ew). If teeth are present near the bone 
graft they should be remov ed and further w ork delaj ed for three months 
to guard against any infection from the sockets A sliding graft may be 
U8^ in which a portion of the jaw is slid acros? to fill in a narrow space 
or an osteoperiosteal graft if there is a sligiit loss of tissue If more than 
2 to 2 5 cm of tissue is lost, a bone graft frorn the ilium should be 
used (New). 


OLD FRACTTOES AND DEFORMITIES OP THE FACIAL BONES 


In plastic nasal surgerj* local infiltration anesthesia has supers^ed 
genera! anesthesia to a great extent. Block anesthesia may be 
it is follow ed by less swelling of the operativ e fields If the latter method 
IS chosen both infraorbital nerves are injected with 1 or 2 per cent 
nov ocain solution and 20 per cent cocaine is applied to each spheno- 
palatine ganglion A 5 per cent cocaine solution is applied to the septal 
mucosa The columella is infiltrated, especially the base A 6-graui 
ampule of amytal may be given one-half hour before operating 
The Depressed Nasal Bone.— Tlie depressed nasal bone should m 
fractured from its attachment and reset m its normal position ^ Ih^ 
should be done two or more weeks after the submucous resection 


necessary. The technic is as follows: , , , %. +v,a 

An intranasal incision is made with a small scalpel through 
mucous membrane of the outer and anterior wall of the nose at e 
inferior border of the nasal bone (Fig 12) A semi^harp septi^ penos ea 
elevator is then introduced through the xnci'iou* the skin an 


penosteum o\ er the nasal bone stripped loose. , . 

The ring forceps. Steel. Asch, or other stout septi^ forceps « 
duced into ^e nostril thus prepared, and one blade insinuated tnroug 
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tlic incision and bclTvccntlic skin md nasal bone «lidc the other rtmains 
free in the nosc (I ip H) 

The Ill'll l>onc is firmh prisjHal lictttcen the bhdes of tht forctps, 
11x1 rot ited u[>on tlx. axis of the blades and tlic ins.iI Ikxil cximplctcl} 
frittiiml fnnn Its att iclimrnts Instead if tin foixtps i thi«il nn\ be 
iwsl for ‘npantiiig tic insal belies A stmll cIiimI is pi iml i little 
iiitem r to tl i < ut<r extninitx of the perifortii aiierttirt and i small 
Ihitk men ion mi uh in n dirtxtioii pirilld uith the nis.d bridge '1 he 
thixl Is then phml at nlxiut the 
rtKit of the no<e and o\ er the (kxK 
of till nisil Ixine tl i ehistl Kiiip 
perpi nehiiil ir to the loiip axis if 
till MOM ind iiiothir Ikimi mt 
tnith lie fnitim cm thin 






Fi 1 Tic nirnuMt n « <ii 
tl c I I I «he left finnl U nc O c I InHo 
( tic «lc«l ( roeis « i ccrtol tltoueh 
tl » Iictwccn tl c cL iin 1 tl c naral Uonc 
the other mej » tl o lie* c nnicnnr to the 
m Hlo ( rl na c i 


lx- n— Tie Mwl »il n for cj # 
■nuj nc the naml lionc (n) to fracture t 
pret n nsT> to ccicttinR i itc normal pos 


easils Ik? m ide b\ a few s!i iri> taps on the side of the nose The sear 
on the skin is sm ill 

If the septum is out of tl c center line and a submucous resection has 
not been done an attempt max be made to centralize the septum b\ 
mrms of the \sch septum forceps 

The nasal bone should be reset in its normal position and held there 
b\ means of a copper splint cut and shaped to fit from sheet copper 
Mhich is placed on the nose and held in place bj adhesixe tape 

If there is a marked spreading or broadening of the nasal processes 
of the superior maxilla this raaj be helped by sailing or chiseling through 
their bases and m fracturing them medially after elexating the pen 
osteum 

If necessary a supportive graft of bone or cartilage maj be inserted 
at a later date to correct any reraammg defect 
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Saddle-back Nose,— Saddle nose maj be the result of sj-philis (con- 
genital or acquired), trauma, septal operations, septal abscess, ozena, 
nasal lupus, cretinism, heredity, etc. 

Various substances ha\c been used for the correction of depressed 
nasal deformities or saddle-back nose. Tlie ones usually cmplojeil are 
cartilage, bone and ivorj'. 

Cartilaje.—Cartilngc withstands infection and absorption fairly well, 
is readily accessible and can be moulded and handled with ease It is 
usualh ohtaiiicd from the auricle, septum and the lateral or costa! 
cartil iges The septal cartil igc tends to absorb in part and when used 
an m ercorrcction is indit.iteil. It seems to be established that rib 
cartilage seldom ahsorbs but undergoes slight calcification. Cartilage 



seems to be preferable w here the defect is small enough to permit its use 
A complete correction of a pronounced nasal defect by rib cartilage 
iBsy Iw impossible on account of its curvature in the costal arch, which 
prohibits the removal of a long and straight transplant In these pro- 
nounced nasal deformities an ivory prosthesis offers a good substitute 
IVhen it is necessary to take a graft most authors advise the selection 
of the seventh, eighth or ninth nb Roy recommends the use of the 
cartilage of the first floating rib as being easily resected and with less 
after discomfort. For reconstruction of a nasal depression involving the 
bridge, as well as the tip of the nose, an angular graft united at the knee 
by a strip of perichondrium is used frequently, Maliniak^ recomroen 
separate supports for the dorsum and columella 
» Arch OltJ . 17. 649, (May) 1933 
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Bone — Konc pnfts max l>c obtained from tlic nb crests of the tibn 
ilium free X ertcbnlliordcr of the ‘senpuh or from tlie turbinates 

Carters radtographic ‘>tudics indicate that the outer laxcrs of bone 
tnnsplanlctl into the nasal tissues rnnain unchanged whereas the 
central portions l)cinp more remote from the circulation rex eal definite 
signs of absorption xxlitcli be thinks is probahlx due to impaired nutri 
tion I ems bmith Sheehan Daxts and Gillies lielicxe that the bone 
grafts cxentuallx absorb and are replaced b^ a deposit of fibrous tissue 
the clinical results depending on llic amount of the new fonnc<l tissue 
llie prrvnce or absence of the periosteum does not •win to l>e a factor 
in determining the resorption Most plastic surgeons rcmoxc the i>cn 
chondrium as its retention cau«cs the cartilage to curl in some eases 

In order that the lionx grift max succeed it is essential to p! ice it m 
contact with the nasal Ijones and to perform the opcrition in an aseptic 
manner 

Ivory —In lOlS Joseph of Berlin adxoeated ixorx for the correction 
of saddle nose lliis organic matona! xerx much resomhlcs human bone 
and IS gcncrallx well borne after haxmg l>een cncapsiilcd bx fibrous 
tissue In rare circumstances it pro<hic<*s a mechanical irritation and 
IS not tolerated It is being ti'Cil Ics*k and lev*' 

Tlie pseudo IX ones l>cing cntirelv foreign to human bone arc ejected 
sooner or later Ixorx is liest sterilized bx !>oiling from twelxc to fifteen 
minutes 

Celluloid —The present opinion seems to lx? that celluloid is imtatmg 
and IS sooner or later eliminated 

PaiaEn Injection —The use of parafiin iv obsolete at the prevent time 
due to the x anous complications attending its use such as paraffinoma 
embolism etc 

RHINOPLASTIC RECONSTRUCTION 

Bhinoplastic surgerx or the comctioii of nasal defects citl er esthetic 
or functional has rcccix cd much impetus in recent x e irs> bx the x\ ork of 
Metzenbaum 'MTiitc* Peer *1 onion *bahngcr ‘Sober ‘Ersner’ Seltzer * 
and others Manx defects or abnormalities congenital or acquired 
smglx or collectixclx are amenable to correction bx portions of or 
modifications of this rhinoplastic procedure Tins operation is indicated 
in inanx ciscs of septal dexiations assoaated xxith external deformities 
in which the nasal function max not be restored coinploteix except I x 
some rhinoplastic reconstruction in addition to tl e classical submucous 
resection of the septum 

> Arch Otolaryngol 9 “'S'’ (March) 19*^ 

• Arch Otolaryngol 11 415 (Apnl 1930 

‘ \Tch Otolary gol 25 475 (Apr 1) 193 

• Surger> of Inj ry and Plast c Jlrpa r Balt more W 11 atns AW Ik na Company 1939 

• Arch Otolaryngol 29 5 0 (March) 1939 

• Arch Otolaryngol 34 30 (August) 1941 

^ Arcl Otolaryngol 39 4 f (June) 1944 

• Arch Otolaryngol 40 433 (December) 1944 
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SURGICAL CORRhCTiO\ OF F\CIAl DFFORMITJES 

Tec^c-Anesthesia -Ancstlicii of the sej)turn is obt-iined as de- 
scribed for the sulmmcous resection of the septum Anesthesia of the 
extern il portion of tJii. no^ results from blocking the infntrochlcar 
infraorbital txterml iiasil ind inUnor pihtme nenes A 1 or 2 per 
rent ‘‘oliifioii of procaint. Indrochlonilenith 5 to lOdrop-, of a I to 1000 
solnlnin of ipiniphrinc h\()rochlori(Ic to the ounce is injecte*! intra 
11 isilh 



Fig 16 — Tbe external fratnenoric nf the nose 


The infntrochlear nene is blocked bv injecting about 0 5 cc of the 
solution into each side of the no^ b% means of a 2 inch, 24 gauge needle 
through the msnl fold (limen nasi) to the nasal root The needle is 
inserted sboce the penchondnum and the periosttum 
ITie infraorbital nene is blocked b\ injecting bilateralb 0 5 cc of 
the solution through the extreme outer margin of the piriform opening 
to a point intersected bx axerticalJmedrann I cm lateral to the inner 
canthus of the exe and an oblique line extended from the columella to 
the outer canthus of the ej e 
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13ic n I'iopnlatiiu* and anterior pilitine ner\c^ are hl(>cke<l b\ bilater- 
alh injcctinp almiit 0 5 cc of the solution at the anterior nasal spine 
alonj; tlic floor of the no'C to the inci''n c foramen llie fluid is injected 
in all thc'C positions during «ithdrnnal 

Uncovermg the N&sal FramcTorlr.— 'flie ni'il f^lmc^\o^k, is uneo\cred 
h\ first makins liihteral incisions through the mucosa and tissue 
iHtttfvn the tipjHF and lonir hittral «irlil.ii'i*s strai^'ht pointofl 



Flo 17 — Nerse blocking lor rhiooplastic i«conatniction A, Blocking the nerses 
supplying the external surface of the nose B, Position of the needle for blocking the 
anterior palatine nerve 
3 




{1 <iunGic{i coRnrcTios of i \cjm orponMiTirs 

double cdRC knife or sin ill piriostcil ckiKc r is inserted through the 
incisions between the ^kin md penehondnum of tlie upper lateral 
cartilages to the root of tlx no t Jlit knife or clciator loosens the 
pcnostcutn and vkm fr< m tlie lUirsimi «f t! c no e Injurv to the lacnmal 
‘sac should bp aioidcsl flip pprKlinmIrium ctncring tl c upper lateral 
na^al c irtil is not i h \ ilp<l 



blunt po nted kn fe tor wparaf ng the eoIumcILi from the carl lag nous septum 

Exposure of the Antenor Edge of the Septum — 11 e caudal or antenor 
exposure of the cartilaginous septum is made bs inserting a button end 
knife through the left intercartil^nous incision al>oae the upper late^ 
cartilage perichondrium but bdon the nasal bone periosteum to the 
nasofrontal suture The knife is swept obhqueh downward 
dorsum of the nose until the right intercartilagmous incision is 
The knife, held at a right angle then dnides the superior two-thirflj 
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« f the nKinliruioii«, <oy)tuin tlr»« to tlit nnttrior margin of tlit rarti 
I ij^inoiis scptjmi Hit ‘•c])antion of llic nifirK r oric-tlnrt! of tlit nititi* 
lirinou> ■septum is m uic h\ inenns of stmglit M i\(> scissnrs 



Removal of the Excessive or DeSeeted Portion of the Nasal Septum — 
Mter t\ie caui^a^ porhon of tVie ciTtilnjpTH lis septum Vins f'>cun freeif 
the septum is freely mobilized and can be pushed to one side in full 
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\ lew Anj c.\ccssi\ e portion for sUorteiung of the nose can be trimmed 
aw a\ or am deflect cd portion rcmo\cd as m the com entional submucous 
re.^’cction Seltzer' rcposittom therfcflccterl portion of the septal cartilage 
bj incising n narrow , a ertical strip from the dorsum to the liase through 
tlic buckled portion, then scpiratcs the anterior portion from the base 
bj iUi nntcropostinor incision along t!«e nasal door Tlic anterior, free 



an — Ttw. ei;®os>ur ot th« siotetiiw ed©! ot the segtum A A button end kn 
div:des the superior t«o-thirds of the membrsoous septum O Straight Mayo sci 
separate the inferior one third 


segment of cartilage is then placed in a central position and sutured ii 
place Two sutures are plac^ in the posterior incision and the anterw 
edge IS sutured to the columella Tlie sqitum is held m position ’ 
earliow ax gauze 


« Arch Otolaryngol . 40 433 (December) 1944 
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Shortemnj of the tipper Lateral CartUages — If the K-ptuiii Iia'i Intni 
''liortrnwl mp. imich U nln^ Ik* iic«“">*s»r\ t(» reino\i* the lower portion 
of tlic u])por lateral nirtilaci*^ ‘•Iiortcnwl ‘Jcptimi aiul foliitiitlKi 

arc re-apprcixlmatetl anel tin* jirojoctinf: |K»rtjons of the rartilaRcs are 
<cvcrcil i)j tneanb of antrtil.itnl stjs-Kirs 






IS svamcAL coitRccTio\ Of f ic; It deformitieh 

Removal ol the Hump -After tile ti inl fr inieiiork Ina 1 cen tmcovered 
a hitonct s in is iiitroiliiieil fliroii(,li tlic incision ni tlie tiisal plica up 
to tire liasofrimtul siitiile Inil Irene tilt tlic pcrinstcuiii ol tlie nasal bone 
I lie dcbirc“d le\ cl of tlit n is il iKincs ^Iul c irtii tjjcs are se\ ered at exactK 
the «;ame Ie\ cl on cnch If the inferior inttnor imrtion of the Inimp 
13 still nttachcil it is scp ir »t«l In me ins of i short huttoii knife The 
seicrcd iiortion is rcinoiwl through the \cstihulir incision In mcnn 
of reinsal (orireps It im irrepilmtj riinaiiis m tlie liio sales tlici are 
rwlnceil In filmj, i\ith n risj) 



Ti ’’ Ilcmo ng a scanent of l>onc firm tic rsriI br dg:e on fie broad f de 
I rc] aratory to oulfractur ng m tl tl c Toman guarded el 'tel 

Narrowing of the Nose — The Ant dorsum of the nose left ifter set ering 
the hump is coirectefl In siwinR the stumps of the nasil bones at or 
near thtir m v’»i!! it\ sutures «mI rtmosing the solid v.edges of bone af 
their roots llie ms-il 1 ones ire frtetured outnardlj at their naso- 
frontal articuhtion b\ meins of the Tomin guarded chisel The frao- 
tured nasal bones nre then pushed together and held b> a stabilizi^ 
splint If one side of the nose is flatter than the other it mas be neces- 
sary to remo\ e an extra segment of bone from the broid side 
The upper lateral cartilages are approximated with one or two'er> 
fine (6-0) chromic catgut sutures through the upper or x entral margins 
Modeling of the Lower Lateral Cartilages — If the lobules of the n(^ 
formed bj the loner lateral cartilages are relatnelj too wide or if the 
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tij) of the tio't has :i projortiiip, huliioiis n|>]KMr.iti(-e it in i\ h< ad\ isahle 
to excise a ]Mirti(in of thi*<r (artilapcs 
'llic lowir l.it< r.il (xirtll nres arc In iii<n'>ioiis along tlieir lower 

margins 'Hie angle of «Mch carttligc is frwxl from the oxirhing stnic- 



riG 23 — Sliortcning Ihe iio-w A, PinsiiiK the exce^ portion of llic caudal edge of 
tiie cardLigmous eoptum li, If the nose has beea shortened scry much it may be neces- 
sary to tnm the lower edges of the upper lateral cartilages The cartilages are held m 
place by one or tno sery Cne sutures C, The shortened septum and columella are 
re-approiiiaated 
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turts (the perichondrium is not ele%atcd) so that the lobule is free 
Tlic angle of the cartihgc is partnlK dnun out and trimmed to «uit 
nth indnidual case 

Dressing and After-care — Hie nose is held in place In the external 
application of Stent s composition moulded o\ er soft flannel fhe splint 
IS retained In arlhcsnc strips flie na^l cast is remo\cd in from two 
to fne dais 

The Conectio&ol Saddle backNose — Preparation —A plaster of Pam 
cast IS taken of the face and a positive preparctl The defect in the cast 
IS filled with wav in order to obtain the exact size and shape of the 
impi int The thickness of the skin is deducted from the pattern in order 
to obtain an implant accurately fitted into the defect 

Local anesthesia preceded b\ the administration of from 3 to G grams 
of sodium amj tal and the immediate injection of morphine and hioacine 
before the operation is satisfacton as a rule Anesthesia of tlie evtcrnal 
portion of the nose is obtaincil hi blocking as described for Rhinophstic 
Ileconstruction 

Incision -^A v crtical inasion is made m the under surface of the nasal 
lip A subcutaneous tunnel » undermined by means of long scissors 
extending as far as necessary toward the infraglabcllar notch The dis* 
section should not extend beyond the limits m which the iroplantwiU 1 e 
otherwise a displacement will occur Undue pressure of the implant 
upon the skm or mucous membrane should be avoided 

Gillies makes vertical incisions in the vestibule of each nostril near 
the junction of the skin and mucous Tneinbrane These incisions 
united by div iding the columella at its attachment to the upper hp The 
columella is then dissected free seized with a suitable mstrument ana 
drawn upward to expose the free border of the columella above which “ 
tunnel h clTcctcd tow ard the nasal arch Tlie incisions mav be made 
also as described for Rhmoplastic Keconstniction 

If a slight depression of the bridge is associated with a hump the 
excised cartihge or bone from the hump may be used for filling in tie 
depression The saddle nose without a hump can be corrected bv the 
use of either cartilage or bone Wlien a large graft is required bone 
seems to offer the best material 

If the saddle nose is abnormally wide, with broad nares it is ncccss^ 
to make the tip and bridge narrower and to correct the nares as describw 
m Ilhinoplastic Reconstruction If the lower part of tlie no e is flat 
tened or the lower cartilage of the nose collipscd two interlocking 
of ivorv as advocated by Salinger mav be used 

The columella incision is closed with fine silk or horsehair scares 
which are removed after two or three days To assure good immoMza 
tion of the implant a thm lead or copper splint may be applied ert^'’ 
nallv 

The Long or Droopmg Nose —This type of nose is occasionallv 
The rejection of a wedge-shaped piece of the nasal septum ^ 

nasal orifice is satisfactory in most cases The technic is describe m 
Rhmoplastic Reconstruction 
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The Twisted or Crooked Nose —This t\'pe nf tlcfonnit\ inaj Ijc due 
to the congenital nnldc\cIopmcnt of the structures of tlie nose and 
face, but it la generalh cau«c<l b\ external Molcnce to one side of the 
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Fill 31 — TrniimMif' litrnt (li<t lurcment of th« no*« to ihc nehl o <lcrx«»M4l left 
nntal liono 

nose which results m an irregular latcnl disphccinent of the septum 
and tip The nasal bone upon the side roccising the blow maj be dis- 
located lateralK or depressed 

'llie tcthnit for struirhtcning tlic twisteil nose and associated imgu- 
hrities la dc^ibcfl in Uhuioplastic Hcconstruction 
The Hump Nose —The bump nox nl'o known us the aquiline or 
htMikno"^ mas liccoiigenitalnrtrmmatic It isnneof tlie mo>t c-ommon 
iia'al ahnormahties 



Fio 2o — a Flap on the forehead with the full thickness skin graft used as a I ning for 
the skin that will form the body of the nose b flap elevated about to be brought down 
in position to reconstruct the nose c full thickness akin graft in the wound in the right 
side of forehead and the flap in position on the nose (Gordon B New) 
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i lie ctMijn iiitil |>e «if in*. il litiinp is dm to in o\ Pr(Ie\ elopinent of 

tile Imiu hruiE< flinl the qindnlatml septal oartJlij.nn<l at time" of 

tilt (xtennl nrtihgti of the iios< 

Tilt traumatic t\-p< of (Iero^nlt^ n ostnlli tonfined to the upper 
tMo-fiftbsof tlit fn‘al ha*:( HotJi ttjiesnni ?k associated with other 
nhnnrniihtics "utli as a <lt\iate<l septum or tilmrella, twi ted na'al 
tip or lateraUs p\awd na'*a\ Usms 

Treatmint ish\ tin surgical correi tioii of tl < ulii t rmnliti as described 
for lUmiophstic Utconstruttion 



Fio 2 — Delwl ot toiehe**! flap « prnnl that t«m» the t>p ot tbe pose It cglumeU* 

e cosenng ot tbe els d lining ot tbe al« r full thickness skin gnft which lines the upF"' 

portion ot the nose (Gordon B Ne«) 

The Broad Nose --Tlie nsinl pnicedure in narrowing the no^e is to 
fractiirt or "cparate tlie na«al bones and tbe frontal protes'ea of the 
superior maxilla as described in nhmoplastic Reconstruttion Thei are 
then moied towards each other and awaj from the frontal Imnes Thb 
will narrow anti hft up tbe nose 

Deficiency Defects of the Nose — ^^lth a loss of a portion of the no^e 
it IS first necessary to detenmne whether there is a deficiency of coi enng 
skin, linmg mucous membrane, and supporting bone or cartilage or a 
combination of two or more of these If two or more of these tissues 
are w anting and only one is replaced at operation, the result is not likely 
to be very succession 



nm\OPI A'^TIC RFCO\'iTnUCTIO\ 4 '? 

Tor deficiencies of ^ikin co\cnnK. {lediclcd flips nnj lie obtnmed from 
adjacent part*: 

laming of the nosc im\ lie nccomphilicd I>j folding in the distal end 
of the forehead flap or the skin from the margins of the defect inaj be 
nseil !)% inverting the pc<liclc<I skin flap (hig^ 2’i and 2(i) Thiersch 
(rsscr & epithelial inlav ) or fnll-thickness skin grafts niaj be used 

Supporting substances «uch ns i\ora, bone and cartilage arc used 
In this countrv costal cartilage 'cems to have the most advocates 
In Germanv the ostcoponoatcal fragments taken from the leg are cora- 
inonlj cmplov cd ( o^tal cartilage is not diflicult to obtain and is casilv 
tnmmcd to suitable shape and rarelv tindeigocs n!)sorptton when 
cmhcdileil in «oft tissues 

French Method —In the pnKaahire knovvn ns the rrtneh nicthcHl the 
flaps are taken from ncarhv {vortions of the check and tmnsferred to 
tlic nasal defect It has the disadvantage of profliicmg an additional 
scar 

Italian Method - In the Italian inethoil .a flap of skin is taken from 
the arm Its free end is suturtal into the nasal defect, the forearm being 
fixed to the head hj means of a plaster cast until union occurs \t a 
second operation the arm pe<hclc is scvcrevl and the flap fashioned to 
form the tio'c 

II II Iw rcjKirts a modification of the Italian method uscilhv rerris 
Smitli which presents manv advantages ‘A tube pedicle is first pre- 
parcil on the ann, its distal end being just above tlie elbow •^t a second 
operation the lower end of the jieiliclt is severed and brought up to the 
facial defect It is maintained bv fixing the arm m the Velpeau position 
with plaster of Pans, the head lieing <Iight!j inclined toward the 
sJjouJfier ” 

Ivj advocates the forehead as the best source of a peilicled flap to 
siipplv skin for the nosc “ \ flap with a pishclc cither at the inner third 
of the ejehrow nourished bv the angular and supra-orbital arteries, or 
at the temporal region nounslievi bv the superficial temporal artery, 
IS well supplied with blood, is casilv maintained in position and the 
skin has a texture verj similar to the normal skin of the nose Flaps 
of sufficient sire can be obtained from the forehead to supply the 
entire covering of the nose as well as lining the al-e and forming the 
coUuntUa 

Esser’s Epithelial Inlay — Fs'crs method of applying Thiersch grafts 
to denudeil surfaces of the nose has given great impetus to plastic sur- 
gerj V Thiersch graft is introduccil bj means of a moulded dental 
compound shaped in the form of the cavitv to be lined The Thiersch 
graft 13 wrapp^ around the mould and left in place for about ten dajs 
^Vhen removed, and if successful, it leaves the cavitj epiderraized It 
IS of great value in replacing the missing nasal raucous membrane in 
the correction of the sjphilitic nose In the repair of the s^iihilitic nose 
there is undoubtedly a greater risk of gangrene occurring m a flap 
because the presence of a sy’phihtic endarteritis interferes with the 
proper nourishment of the flap 



44 


SUftGlCAL CORRECTION OF FACIAL DEFORMITIES 


Tbe Short or Absent ColumeUa -DicfTtnb'icli s method consuti ji, 
inakinp two Aorticnl pinlkl incisions throu^li tlie entire thickness of 
the Huddle of the upper lip including the mucous mtmbnne thus form 
mg a strip of tissue about 1 cm wide 'Ihe mucous membrane rep- 
resenting the vermilion border of tlie Iip is removed, and this freshened 
end 13 tiien sutured to a nw surface wade 3 ust beneath the tip of the 
nose The raw sides of the strip art partiallv obhtervted by suturing 
tlie skin and muco«a together 

'1 he edges of the defect in the lip arc brought together with sutures 
\ short coluinclla mav he Icngthenwl hv detacliing the septum from 



li 2' r fitorjl tran*fi*»lion ol the I arcs f r atw^ia r collapse of if c ala» ns. 


tlie columella then extending the two incisions into a portion of ^ 
upper lip 1 he coIumcIK and the cut jwrtion of the lip then «utu^ 
to the septum in a higher position than tlie coIumelK formerlv occupied 
Atresia or Collapse of the AI» Nasi — Atresn or eoHip'-e of the wmgs 
o! the nos« is sometimes associated xrith prolonged na'='xl obstruction 
and mouth breathing The condition mav be hereditan or due to '‘eniie 
changes CineJli* attributes the narrowing to a muscular imbalance or 
itrophv of the dilator and constnetor museks of the no'^e and to atropn' 
of the upper lateral and ahr cartilages 

The nasal orifices are greativ narrowed often mere slit> and tne 
al-e are flaccid and collap'e under mspu-ation Tndcr normal conditions 
the nice dilate and are firm and resilient 

‘ Arch OtolsiyDsoI 93 6S3 (May) IWl 
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Treatment —If the colhpse is due to unilitcnl nasal ohstruction the 
t lu c of this olistructiou should be niuoxcd In some instances this 
H foHowitl b\ a ccs<^ation of the collapse cspeciilK if the condition is 
of compirati\cl\ recent occurrence In older uiscs the collap c of the 
al t i>crsi5ts 

lor the surpical correction of this condition Cinclh^ ad\ocates a 
literal tnnsfixation of the nirca ihis la accomplished bj making a 
‘■emilunar incision m the nasolabial fold with resection of a segment of 
tin cutaneous subcutaneous and muscular lavcrs down to but not 
including the na>al mucosa A long straight neeillc with 00 chromic 
< itgut IS po-s c<l outw irdh through the iio^al mucosa at the highest 
^xuiit of theinci ion Hic sunc suture is rcMiiscrtwl ju'st hclow the first 
Du curls of the suture arc then b\o<l latcnllj near the po tenor border 
of the excisisl area \ suture is pi icc<l in the lower portion of the incision 
'-nmhr to the fir t Tlic sutures are then tier! resulting in an cnhrgc- 
incnt of the colla])«e<l mres Flic skin is c1o«ihI with ilcrm il sutures 
Packing or catirnil rlrc^ ing is not necissars 
Bifid Kose \ bifid or cleft no c is a congenital rkformit\ iliir 
u tinnd li\ a ineihan furrow or clift m tin 4lorsiim It m n occur done 
or with other futal rUftrmiltcs 

1 he abiii nin)it% is due to improixr fu ion of the pre-c ■*eoii'< and pre 
( irtil iginous tiviies of the tmbrvo 

Ihe tmtinont is h\ «oine form of rhinophstK surgers in whuli the 
skill of the dorsum of the iiose is tindcrmuiril and < irttligi or bone 
in crtcfl \s.ociate<! m al dtfonmiics mu Jx ciirntted )n methods 
similar to those de<cril>e(l under lUunopI istic Nir>.« n 
Old Depressed Fractures of the Frontal Bone —Old s\mptoml(ss 
depre cd fractures of the frontal bone should be let alone unless the 
depression is limited to the outer inll In this ci cat the outer n all mas 
be forccil outward into os ncarh correct alignment as pos ible \n\ 
sc.irs that ims be present should l)c rcmoxcil 

Instead of entering the frontal sinus the deprcs ions nn\ be filled 
subcutaneously with a muscle fat ora flat cartilage graft I he cartilage 
graft IS inserted through o small incision 

If a portion of the supraorbital ndge is missing a l)one graft from the 
crest of the ilium i satisfactors The grift is sliapetl to fit the bony 
loss and held in place by catgut or wire 

■ Srrh OloUrjncI 31 •>! (JaniArj) 



CHAPTER III 


ni:ronMiTir.s and deviations or the nasal septum 

Etiology.— IrropiiIaritir<< of tlie na<5jil septum may be due to trauma 
m ji feu Instaiuvs, p'jpcnalK the cartilaginous portion Tbe \ ast majont) 
of Imth carldagmnus nnd \ton\ deviations and deformities, hmre\er, 
•■eem to Ik* dc\ clopme ntal in origin The cause is unknow-n 
theories have been expressed, but none of them prosen They are 
common in tlie ('.'lur.isi.nn but uncommon in the more pnmithe races 
Men arc affected more freejuontlj than women lliej liccome clinicall} 
manifest during adult life rather than in childhood lliei are frequenth 
associated with the high or “OotliH" arch of the }x>n3 palate, although 
tile Te\ cf'C mn> he true. Tlie high “Gothic’' arch is norinalh present in 
infants It is possible the lack of descent or the lack of broadening of 
the hard palate would crowd the normalh dcNcInping sppttim, causing 
it to extend out of the mkWinc 

It would seem tiicv: deselojHmntal irregulantics of the septum would 
ha^c some relationship to esoliitionars changes in%ohed in the expand- 
ing brain cn\ It\ and the dmiinisliing fatia! structures At least there is 
a disproportionate rcl.ationship Iwtwocn the growing «eptiim and its 
bonj framework 

Types.— The tjqios and locations of the \arious dexhtions, spurs, 
ridges, etc, of the m«al septum lia\e to a considerable degree lost 
theiT cUmcal significance insofar as treatment is eoncerned, since the 
perfection of the submucous ixscttioii of the septum has been accom- 
plished, and <o m.-inj t^Ties of septal malformations are found to be 
amenable to it 

Cartilagmous DeviatiorLS.— When the defonnity is limited to the 
cartilaginous portion of the septum it is one of three t^Ties, Wz : 

(a) A deflection of the anterior portion generally known as the 
columnar cartilage (Pig 28) The antero-infenor border of this cartilage 
IS turned outward into the xcstibulc of the nose and obstructs the 
respiratory passage Tins type of dc\iation is not as serious in its con- 
sequences as those that obstruct the nasal chamber in the region of the 
middle turbinate, as it only interferes with the ventilation of the nas-il 
chamber and accessory sinuses, tbe drainage being unimpaued, except 
insofar as it depends upon the mechanical aid of the air current in pro- 
pelling the secretions to the nasopharynx. 

(b) An angular deviation in an anteroposterior direction is serious in 
proportion to its proximity to the middle turbinate If it is limited to 
the region of the x estibule or the infenor turbinate it is of less clinical 
importance, though its removal is still indicated If it obstructs both 
the middle and the inferior meatuses its removal is of greatest impor- 
tance, as it interferes w ith botli the drainage and v entilation of the 
nasal chambet and the accessory do^es of the nose 

( 10 ) 



m FOUMITIFS AM} DFX I iTIO\ OF f^A ^AL •iEPTUM 47 


(r) A pcrpendiciil'ir dcvntion of the wrlil^ge onI> interferes with 
the \cntihtion without bloclving the clrnimge of the <iccretions except 
nntenorK, winch is inconsulemhle 

Osseous Deviations — Tor chnttn! oshous dmations of the 

«cptum mt\ l>e dnided into tlmx txfio^ 

(a) \ l)on\ ridge along the upiM rlxmltrof the and pahtine 

rre«ts IS freqtu ntl\ present 'iht difwtioii <»f this d(fornnt\ is hick- 
wml and upward iisudK Ik ginning aiit(riorl\ about J ineh from the 
I order of the inferior |Mirtion of tiu n ts il (i|m iiing near tlie door of the 
no*e \ riilgi in this liKafion does not necessjrilv ohstrmt the normal 



It uii < r (he a(ii«riort>< rii not ileMi talor eo1 imnsr mrtiUKe «brh 

m*> re(no<ie<l 0 muzh 11»j V • mei« 0 B I > ahaip <J **«t on 

lnspmltor^ tract (iniddli and siijierior mi itnses) nor docs it greatli 
interfen with tin drainigi ofthi seiretioii' It does however encroach 
iiixin till infinor turbin itt and this <*aiises irritation of tins important 
piivsiologio organ and produces a xnscof stnfluKss of the nose It inter- 
feres also to some extint with ihi postenor drainage of tlie secretions 
It also projicts to snnii ixtent into the respiritorv jnthwav and forms 
a favorable place for tin desiccation of tin sctntions Crusts are, 
therefore genernllv found iijxin the anterior extreimtv of the ridge and 
m lilowmg the nose itccomc detachcil tear the epithelium and give 
rise to cpistaxis 

(6) The perpendicular plate of the ethmoid bone is often convex or 
oup-f.bjjwf tfrrj tmpf^fffes Wj’ww effc m/Mh iitrlMfrvte upoo ti-v s/de ef 
conv exit> Tins is perhaps, one of the most serious obstructiv e lesions 
of the septum, as it obstructs both t!ie drainage and the ventilation of 
the superior meatus and of the frontal ethmoid and sphenoid cells 
(c) Tlie combinetl deviation including the ridge along the crest of 
the vomer and the convexitj of the perpendicular plate of the ethmoid 
(Fig 20) IS a verv common tvpe of septal deformitv and often calls 
for eorrettion at the hands of a swtpcon 

{(f) nicrt are still other deformities of the osseous septum, as the 
so-called spurs on tin. anterior portion, which in realitj are composed of 
the nasal crest and cartilage m combination though thej raaj be true 
osteomata 
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Indications lor Operation — llie indications for the correction, or the 
rerao\aI, of obstructne deviations of the septum are based upon the 
following considerations 

If the dev lation of the septum does not interfere v\ ith (a) the functional 
activ ity of the inferior turbinates, (b) the v entilation of the middle and 
superior meatuses and the accessory sinuses, (e) the drainage of the same 
areas or (d) with nasal respiration it should not be subjected to surgical 
treatment In other wowls, decifUtona of th septum should neur be 
corrected simply because they are tfeparfurw from the median line of the 
nose, but onh when they obstruct ventilation and drainage or interfere 
with the function of the turbinates or nasal mucosa 



(k, *' > — V corii>oui J Ictniion o( llie septum The upper (let istion is pt 
clinical importance as it blocks the tentilacion anil drainage of the sinuvs 

If a ndge along the crest of the vomer is so prominent as to crowd 
the inferior turbinate, or if it extends fonvard into the vestibule far 
enough to partially obstruct the inspiratory current of air it should 
be removed llie same is true in reference to anterior angular deflec- 
tions of the cartilaginous septum 

If the dev lation is higher up, in the region of the middle turbinate, and 
interferes with the ventilation of the superior meatus and the accessor' 
Sinuses draining into it it should be corrected 
Contraindications to the Septal OperaPon —Contraindications are 
untreated syphilis, diabetes advanceil tuberculosis, acute rluniiis 
acute sinus disease acute middle-ear disease, atrophic rhinitis inarKeo 
hyperplastic rhinitis, and children under sivteen years of age whose 
facial development is not complete 

THE SYMPTOMS OF DEVIATIONS OF THE SEPTUM 
A common symptom of nasal obstructions is a sense of fulness, either 
in the lower or upper portion of the nasal chambers according to the 
location of the dev lation If, for instance, the dev lation impinges upon 
the inferior turbinate there is a sense of stuffiness or fulness m the low er 
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Flo 30 —A Tyr«8 of son-obstrurtue septa a deMated from tl e median line 6 
normal atraight septum in the median line « deMalion of U e lower portion of the eeptum 
with a concavity m the left naval eharolier lut with compensatory hypertrophy of the 
left inferior tubmate 

li Types of ntistruclivc septa a ndne | rcssinit BKainst the Infenor turbinate 6 
ridge presemit against the left infenor turl male and a convexity higher up on the nght 
Bide obstructing the olfactory fissure on that side c a split septum causing double obstruo* 
tiTe convexity of the septum 

C a An P^hsped septum causinR obstruction in the inferior portion of the nasal 
chamber on the nicht si le and the superior portion of the chamber on the left side 
( a high angular deviation of the septum causinc obstruct ion of the olfactory fissure of the 
left ride 

D a Marked deviation of the septum along the crest the vomer wedged Srmly sga ost 
the left inferior turbmste 6 ahsceas or hematoma of the septum obstructing both nasal 
chan bers 
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portion of the nose whereas if it is in the region of the middle turbinate 
there is a sense xA stuffiness or prcsSttre througli the hndge of the no^e 
between the ejes 

If tlie obstruction in the region of the mid lie turbinate is great 
enough or has gnen rise to a congestive inflanirmtion m tl e anterior 
ethmoid celh there niaa be pain upon pressure at the inner angle of 
the orbit under the floor of the frontal sinuses 
Frontal headache is frequently present m high deviations an I is 
most 'Severe in the morning upon awakening If of ocular origin it 
subsides at night and recurs during the dav while using the eve^ 

The nasal secretions inav be changed m character and qiiantitv If a 
chrome congcstiv c inflammation of the loner portion of the nasal mucous 






F c 31 — ^ iTatunsl e detonn I7 of ibe eitCTnal nose and of ihe Bepliun The slia rhv 
dotted line nd cates the med an ) ne of the nose oh le the cun ed one nd cates the dei s 
f on of the eeptunj 

membrane is present the secretions are I eavier than normal and 
expulsion is onli accomplished by blowing the nose If tlie obstruction 
IS in the middle turbinate and ethmoid regions and a simple inflammation 
IS present in the ethmoid cells tiie secretion is sometimes waterv m 
consistency though it may be mucoid and quite acrid in character 
Assoaated signs of this type of secretion are the reddened and irritated 
appearance of the mucosa and a fissure or eczematous eruption of the 
margins of the nostrils and the upper lip A postnasal or epipharvTigeai 
dropping is usually present 

Intermittent stenosis vs usuallv present in those eases in which there is 
an anterior deviationwhich does not completeh block the nasal passage 
A permanent partial or complete stenosis of the nasal respiration on 
the affected side is present if the deviation from normal is marked 
External deformity of the nose is often mdicativ e of a corresponding 
deviation of the septum (Fig 31) 
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niK SUllGICAI COKUK’-nON 01 OH-sUlLCini 
01 Tin siniM 

Thl Milmuictitis rc'i'Ctjnn of tlit ‘upturn !ins larpcK ^.pI^cc(^ all 
f(»niKr iiictliixl-. <if '-trnicliltninp the •'cptum htiicc tlit descriptions and 
dlustntions of the n!<ltr and more «>r I< s nlisolcte mttliods wliicli 
nppcircil in former trillions of this work Imt ticcn omitte<l fnim recent 
editions 


THE SUBMUCOUS RESECTION OF THE SEPTUM 

Position of the Patient — I lie pitnnt iniix Ik? jilicrd in titlier tht 
sitting, or till riTlininff {wistiin Most opimtors will probnhK prefer 
the ‘•ittiiiK pn Hire in on ordinart < fiict chair tlion}.h tin reclining 
IKtstnre iin\ hm rnc m“cessnr\ tf the patient faints tithtr from ps\ ducal 
or cocaine «lt prtssion hi ii the patient is thus v\ i rcomc the rcclmiiip 
lK>'itinn pivcs immediate relief and allows the operator to proi-eed 
wvtU Uwt slvsUt lo«*> o( tw\« 'lUe hack of the chwvc >4vowUl \ a tipped 
almost to the horizontil jiosition anil the head of the jiaticnt supported 
ht a head rest or h.\ an assistant When the patiint is thus rcclimnp 
the ojiemtor should <it h\ ht» right side fating the jiatiint If the 
o{>orator prefers to staml the patient inaj ht placcil upon an nptrating 
table or a chair with a high «eat 

Anesthesia —roemno anesthesia is proferihli though a gtiurd 
ancstlictic ma\ he adniiiiLstorcit Hake cocaine is n oil instiad of a 
solution \ delicate stl\er cotton wound applicator is inoistencil in 
cpmtphrinc solution the excess squeezed from it and then dippei! into 
the cocaine flakes 1 he loose granules arc then gcntl\ knnckcil off and 
the mucous inemhrane of the entire septum on hotli sides is thorougliK 
massageil or nihhod with it The membranes should be massageil for 
about three iniinites After an intcraal of fi\e minutes tliej should be 
massaged again with a fresh preparation llircc applications usualK 
induce complete anesthesia though m rare instances numerous apphea 
tions arc required 

The advantages of this method of applying cocaine over the use of 
solutions are the speed with which anesthesia is induced and the com 
parative infreqiitncv of cocaine toxemia lij this method little or no 
cocaine is swalioweil wlicrcas when a solution is used a considerable 
amount mav be swallowed and produce toxic symptoms 

Care should be taken in rubbing the cocaine on the mucous mem 
brane to not traumatize it or produce bleeding as postoperatn e enisling 
will hkeh occur Cocaine crvstals or powder should not be iiscil as the 
small granules penetrate the mucosa easier than flakes therebv inducing 
a cocaine toxemia 


( 51 ) 



52 OBSTRUCTIT, E LEHlQSS OF TUB SEPTUM 

\ 1 per cent procaine solution should be infiltrated into the columella 
down to tlic interior nasal spine atwl also lieneitli the mucopenchon 
drium adjacent to the columella flie latter infiltration aids in starting 
the elca ation of the mucopenchondnum 
The Incision —The choice of the location of the incisions should 
dej end upon the character and location of the septal de\ lation If it 
csttnds into the % estibule of the i«»e Hajek s inasion should be made 
at the extreme anterior margin of the cartilage of the septum as shoini 
in Figure 32 a As the membrane of the lestibular 
portion of the septum ts firmlj attached to the fibro- 
cartihge beneath it this incision should od 1> be 
made when the deflection is far enough fom ard to 
render it neccssarj to remove the anterior portion 
of the deflected cartilage 
AMien the deviation docs not extend foniard into 
the vestibule Killians incision (Fig 32 5) should 
he made at the junction of the vestibular mem 
brane with the mucous membrane of the septum as 
the mucopenchondnum elevates with comparative 
ease postenor to this point 
The Kilhan incision is usually preferable and 
should be made with a sharp pointed )jiife upon the 
left side of the septum Manj writers have recom 
mended that it be made upon the side of the con 
vexit> of the septum as thej believe this allons 
greater freedom of access in elevating the mem 
brane over the region of convexitv This is ill ad 
vised as most operators are more dextrous with 
their nglit hand Furthermore it is unnecessary as 
the tip of the nose is flexible and mav be turned 
to one side out of the way Hence it is recommeaded 
that the mosion be made upon the left side of the 
septum except for left handed or ambidextrous surgeons 
The tip of the index figner of the left hand should be introduced into 
the right nasal chamber to exert counterpressure while the incision is 
being made The incision should only extend through the mucous 
membrane and perichondrium If it is carried deeper it interferes with 
the elevation of these tissues 

The Elevahon of the Mucopenchondnum and Penosteum —This 
step of the operation is often the beginning of either success or failure 
in the operation If the elevation is properly done over the entire area 
of the deviation on both sides of the septum the subsequent steps are 
comparativ elj easy to carry out K however the elevation is not 
properly executed and extended over the entire field of the deviation it 
may interfere with the remaining steps of the operation to such an 
extent as to defeat its purpose In the average case m which the carfi 
lage perpendicular plate of the ethmoid and the vomer are involved m 
the dev lation the membrane should be elev ated o\ er almost the entire 
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area o( both Miles of tbc •H.pluin If, l»fTOe\cr onl\ the cartilage of the 
septum is afTcctcd. the clc\ ntion should Iw cttciicJwi nhoiit i incli he.\ oiid 
the junction of the cxirtilage and the perpcndictil.tr plate, and donii to 
the floor of the no^c Ahvajs ele\ntc at lea-t \ inch hejond the area 
of the tissue to be miioMsI, ns othinsiNe the uiimbmne ma\ be injures] 
in the process of rcinoxing the deviate*! i«»rtum of the framework of 
the septum. 



Fio at — Iho cl«ia(ion of the inuco|M'tirl>o>Hjnuin «i|>on Iho aiJc of the i>nmsr> meision 
m the mucou* memliranc The eleintion >« iKYun Kith a ahirp or scmishirp ele\ator 
And II complelfs! with the Munt eI«>s(or 

Tlie technic in elevation of the iiiiM'o|H.*nc!ioiidriiim may be accom- 
plished in various wajs. Some operators prefer small, thin, sharp 
elevators with which the mueopcrichondrium and periosteum are dis- 
sected from the framework of tlic septum. Cuneil elevators are also 
used to work around curved portions of the septum. A study of the 
following descriptive technic will show how the heavy blunt elevators 
may be used successfully to cncomp'vss curvet! and angular deviations 
of the cartiksgc and the perpcndicuLar plate of the ethmoid. The chief 
reason for using the blunt heavy elevators is tlie greater speed and the 
lessene*! liability of tearing the membrane in the process of elevation. 

To start the eletalion a sharp or semisharp elevator should be used, 
care being exercised to get beneath the perichondrium. If the elevator 
penetrates between the mucous membrane and perichondrium, the 
surface of the cartihage will present a vclv'cty' red appearance as the 
perichondrium is still covering it If, however, the elevator penetrates 
beneath the perichondrium the exposed cartilage presents a glistening 
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white surface Great patience is often required to start the ele\ation 
properl}, this beinj? done the remaining elevation is comparatneh 
cas\ '1 he point of least resistance is iisuallv at the upper portion of the 
Killiiii incision whereas it the lower portion the perichondrium is often 
<50 adherent as to require a knife to separate it from the cartilage 
Has ing suecmUrl m starting the e1e\ ation abandon the sharp elev ator 
and insert the blunt one (Fig al) into the small pocket alreadi made 
Direct the elevator parallel with tlie ndge of the nose, as this is the 
direction of least resistance (Iig 3J) Ilaiing introduced the elevator 
almost to the cribriform phte the elevation should be continued back 
ward and downward with the whole length of the shank of the elevator 
within the pocket of tlie membrane The mistake is usual!} made of 
attempting to elevate with the tip of the elevator whereas it should be 



Fio "H The elevst«r in(rodti>^ 
Ixneath the mueopcnchondnum along the 
I ne of least res stanee hen ll u» )ntr»- 
duced the elev at on should he made <nib the 
nhole shank of the instrument in a donn 
•ward and backisard direct on to the crest ol 
the vomer The periosteum along the crest 
of the >omer should then be incised as shown 
m Figures 35 to 3S 


O' 



dnum to the penosteum d penosteuin 
reflected o' er the crest of the vomer (it js 
not eonV nuous with the pencbondnnml 
e mucopencbondrium 


done wath the shank ^\ith the former it is easv to tear the muco- 
perichondrium while with the fatter tlie elevation mav be rapidlv 
accomplished with but little danger of teaiang it The principle involved 
IS obvious namel} a small tip will perforate more readilv than a long 
shank As a matter of fact the mucopenchondnum and penoateum 
ele\ ate readil} under moderate tension with a broad dull instrument 
whereas if a small sharp elevator is used extreme care must be con 
stantiv exerted to av old makmg a perforation 

\fter introflucmg the hcav-v blunt elevator almost to the cribriform 
plate evert pressure downward and backward with a twistuig motion 
and as a rule, the membrane will stnp down to the crest of the v omer 
in a few seconds or at most m a minute or two Five minutes or more 
may be required to start the elevafaon whereas to complete it 
require but a comparatively short time 
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The quc'-tion naturally nri'cs, IIoic can the eleralion be accomplished 
trtih Ihe shank of the elrmtnr irhcn the cartilaginous or pcri)cndiailar 
plate ]ior1ton of the septum w conrcx* The operator should remember 
that these i>ortions of liie septum are thin and flexible. Being so, they 
maj Iw fomxl « ith the cle\ ator to the m«lian line and thus tcmponirilj 
ntulere*! ‘Straight. While hchl in this straightenctl position the shank of 
the ni'^truincnt i$ pa«'<'d donnwanl and Iwckwarrl, ele\ating the mem- 
brane ns It proccols It may alv) Ihj asked. JIow can the deration be 
arcompliihai tcith ihe tip of the straight, blunt derator tehen there is a per- 
jiendirular derialion of the cartilage* 

'riie proce<lure is \cr\ simple. Hie tip of the nose is flexible, and the 
instrument should lx* held parallel with the anterior portion of the 
ciirtihge until it re.iehes the crest of the perpendicular deviation. The 



tio 3<» —nictation of tlie mcmUfsiiw of 1 1« 1? — a Cartilage b \omer, «. 

of tlie cartilage ami \oni«r a f|ua<lnla«eral l•orlclJt►n(lnum rf ponoatoum of the 

cartilage, V. \omer, e. (lenrh in<inum <f «omer r mucous mombranes, / two 

Irfrnoeteum of %omer with tiro tnci«ion* (/| inmions thruiigh Uic tonentcum along 

at tlie crMl. t mticout rnembrant./. laro ihecrcrt of Ihe \omer O^thec 0 Dca^e 

ipciaiona tlirough the j-eno»leum along the rule the pcrioBteum o%cr the ^omer la 

crest of the somer. to facilitate (he delation clcialed 

of the membranes anterior to the junction of 
the perpendicular plate of the ethmoid »itb 
the somcr 

instrument should then lie shiftetl until it is parallel ttitli the cartila^ 
posterior to the crest. Tlie flexibilitt of the tip of the nose makes this 
possible, iience a cur\eii ciexator is not nwr^sary 5dt tVie purpose; or 
the crest may be forced to the coneaxe side, thus rendering it straight 
and the clet ation continued. 

The dcxelopment of the periosteum of the Mptum throws interesting 
light upon the technic of the submucous resection of the septum Histo- 
logic examinations of sections of the septum show that the periosteum 
is not unifonnh* reflected oxer the bonj portion Onl}' xihere bone 
unites n ith bone, as x\ here the pcrpendicidar plate of the ethmoid unites 
XX ith the X oraer, is tlie periosteum continuously spread ox er the septum 
\Miere the x omer unites with the cartilage of the septum, the periosteum 
is not continuous u ith the perichondrium of the cartilage. In the latter 
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region tlie pcnostcnm 'insos from the floor of the nose and pisses upward 
o^e^thehtcnl suffice of the \onitr to ite crest o\er which it is reflected 
and tiicii pissts donnwird o\er the opposite latcril wall of the lomer 
to tlic floor of tlie nose I) e pcrtdiomlriiirn is reflected over the perios- 
teum m tins region iiid is closely adherent to it (I igs 3o and 30) 

Dus irringemoiit of the periosteum ind perichondrium explains the 
Hill ric()gni?ed difficulty e\periencc<l in elevating the periosteum below 
the crest of the interior portion of 
(Je vomer when the elevation is 
licgun ibovc It 

ihc dffiaton sJwuJd be begua 
along the rtdge of the nose as shown 
m I igure 34 and cirned down to 
tlie upper border of the vomer with 
the whole length of the elevator 
The elevator should then be re- 
inovcil and a short bjided scalpel 
introduced and nn iijcisidti made 
with It ilong the crest anterior to 
the perpendicular plate of the eth 
mold Tlie elevator should then be 
reintroduced and the elevation (on 
the side of conciv ity of the septum) 
continued to the floor of the nose 
Posterior to the cartilage the eleva 
tion is easilv made to the floor of 
the nose is tl c periosteum i* continuous from the roof to the floor of 
the nose 

The Incision Through the Cartilage — J lie incision through the 
cartilage (after Kilhan s incision) may be made w ith a small short Waded 
sharp knife though it may be done with the tip of i curette or other 
semisharp instrument Some operators prefer the latter method behev 
mg there is less danger of perforating the opposite mucous membrane 
If a knife is used the tip of the finger should be placed in the opposite 
nostril to exert counterpressure n hile the incision is being made (F ig 39) 
The cartilage should be incised very cautiously almost cell by cell with 
very delicate pressure until the tip of the instrument is felt through the 
thickness of the opposing mucoperichondrium Under no circumstance 
should the Opposite mucopentdiondnum be incised as this would cause 
a permanent perforation of the septum unless the incision were immedi 
ately closed with sutures It $boiUd be emphasized that if both mucous 
membranes are perforated at points exactly opposite a permanent 
perforation will usually follow unless sutured If the perforations are 
not opposite a permanent perforation will not result 

If the incision through the cartilage w made with a curette or other 
semisharp instrument the finger should be placed in the opposite nostrJ 
to exert counterpressure while the instrument is being ground through 
the cartilage The tip of the finger enables the operator to detect when 
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the entire tliickncss of the CiirtilnRe is pcnetnitwl The c.\rtilapc shoriUi 
1)C incised in n line eorre^pomlinR n itli the Killian incision If, lio\\e\cr, 
the Ilajck incision is made the cartilap; is not inci'cd, ns the incision 
H anterior to its fonsard extendon When tliis incision is maile tlic 
mncocutaneoiis inendiram' is tlissetted from hoth sides of the fibro- 
cartilaRc of tlio septum w ith » small, sharp knife 
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PiM 30 —TIk* nMicot>^nrli>iiianuni liatine l>reii^ir\stc<l the rarttlnec is inciicil, rare 
(•iinK exmiMs) to hvoiiI {icrforatirtK titc inura|>rn<-l><aiiJnum u|>on the (iti|>o»lc arle 
»f the eoiitum 

l-fo lO—The cartilaEc i>a\inc innv^l liio mucoitenchniiiinum of the opposite 
»ide of (he eoptiitn U U inif olo Rt«s| The elevation is liemin with a shnrp nr scmisharp 
eletator, and is completed with a lilunt clc>Btor 

The Elevation of the Opposite Mncoperichondnum and Fenos* 
team.— ^^^Icn tlie cartilage Is completely incised, the semisliarp <.le\ utor 
tvith its flat surface in apposition with the cartilage, is inserted into 
the cartilaginous incision. TIic sharp edge of the tip of the eIe\ator 
should be mo\cd up and down between the edge of the cartilage and 
the adherent inucoperichondrium, cspeciaHy at the upper limit of the 
incision, as the membrane is less adherent at this point Ila^ mg started 
the ele%ation the blunt clcsator should be introduced and passed 
upward parallel with the ridge of the nose (direction of least resistance) 
until its tip is near the cribriform plate of the ethmoid bone The 
elevation should then be continued downward and backward, with 
the shank of the instrument as prc\iously described, and extending 
o\er an area considerablj lat^jer than the area of cartilage and bone to 
be removed. Never attempt to elevate below the crest of the vomer 
when it forms a dense bony ridge, as to do so would onl} result m an 
extensive laceration of the membrane. 
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The Removal of the Cartilaginous Portion of the Septum —In nearli 
nil n«es tins is most ensilj accomplished with the swnel knife (Figs 43 
md 50) though It mil hedonenith Killnn sdouble-edgcdspoke-shaie 

a biting forc-eps, or angular knives Ihc advantage of the swivel knife 
13 the ease precision md npiditv with which it encircles the cartilage, 
and the further fact that it removes it m one piece, thus allowing the 
operator to stud) the specimen as a whole 

Before using the swivel knife the mucopen 
chondna should be distended with a septum 
speculum to lift them from the cartilage and to 
proviilc room for the knife This eqioses the 
c^rtdage to full view liie swivel knife mas 
he applied to the cartilage at cither tlie upper 
or lower portion of the incision If to the 
upper jHirtiori, the incision w ill be made upw ard, 
backward downward andfinallj forward along 
the floor of the nose, thus complete!) encircling 
the portion of the cartilage to be removed 
(I'lg 42) If applied at the lower portion of 
the incision, the cut w dl extend backw ard along 
the crest of the vomer to the junction of the 
\ omer and perpendicular plate of tlie ethmoid, 
thence upward and forward, along the antero- 
inferior margin of tlie perpendicular plate, and 
then downward, parallel witli the ndgeof the 
nose to the upper limit of the pnmarv incision 
of the cartilage thus encircling the portion of the cartilage to be re- 
moved If the incision is begun at the lower limit of the pnmarj 
incision It ma) be necessary first to make a slight cut with a knife or 
scissors, as the cartilage is often fibrous at this point 
The swivel knife is easil) controlled nnd is an instrument of great 
precision The swivel blade follows the direction toward which the 
tips of the prong are directed The resistance of the tissues controls the 
position of the swivel blade so that it alwajs follows the prong tips 
Having encircled the cartilage, it is removed en masse with dressing 
forceps, as shown m Figure 44 Figure 45 shows the perpendicular 
plate m the depth of the mucoperichondnal pouch after the cartilage 
IS removed 

The Removal of the Perpendicular Plate of the Ethmoid —This is 
accomplished with the Foster-Ballenger bone forceps The) remove 
a comparative!) large piece at each bite and two or three bites remove 
all that IS necessarj The bites maj be made witfiout removnug the 
forceps from the mucoperichondnal pouch, a point of considerable 
importance as each introductitm of an instrument into the penchondnal 
pouch increases the chance of mjun to the membranes The perpen- 
dicular plate mav aHo l>e removed bj seizing it with hcaw dressing 
forceps and twisting it from its attachments, though this is a crude 
and dangerous method, as it mav fracture the cribriform plate 



Fra 41 — ShoKinir (he 
Fost«r tepltun tpcculum in 
position after the mere 
hranea are el«vaie<} 
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>10 4J T>ie rrmoMkI of die Quvlnbtenl e^rtthct* ot die »er>tum »i(Ii the author'! 
awivrl knife Tlie nicmtirvie is tlmwn reiiw>te<l tocnjiive the knife to \iew In the octual 
oj»r«tiim tfw* mcnilifttne is not remotf"! 

Fin 43 Tlie strne! knife to po*ition at die lower portion of the incision of the 
rnrtilnce 



Fio 4i Fio 45 

Fiq 41 —The cartilage, having ijeen exeiacd subinucously with the swuel knife, is 
rcmocd from the tnucopcnchondrial pouch with dressing forceps 

Fio 43 — Showing the mucopenehondnal pouch after the remos al of the cartilage The 
bonj crest of the somcr is shown in the bottom of the pouch, while deep in the pouch is 
shown the perpendicular plate of the ethmoid extending upward from the crest of the 
vomer This should be removed with forceps, as shown m Figure 4G 




to 
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The Removal of the Vomer — \ irmus inetliotls ire in ■vogue for 
the remo%al of the (IpMated vomer which often forms the so called 
ndpe of the septum It is ohvioiisl^ iJmost impossible to elevate the 
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t to 47 — T 0 remo al of the tb ckened crest of tbe vomer wi h a V shaped gou?e 

mucopenosteum beneath the crest of the ridge (v omer) ns its anterior 
jortion IS near the floor of the nose and to attempt to pass the elevator 
)\er the margin of the crest would almost certainlv tear the tense 
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imiOTiis intinbratic nloiip tliK Iiiit lortuintth it is not ncccssan to 
cle% ntc IwIoH tlic mat 'is tlietkx i lUil or tliickcncxl lionc cnn be remo^ cd 
witlioiit pixMou K clc\atinf» tbt imiiibmit btiii itli tbc crest 

\n obi md appro\csl niLtluKj of niiunin^ tlic \oiiitr is uitb Ilajek s 
goupe or «omc inodifiaitmn of it (I ig 17) Ibc ^->l^pc<l end of the 
gouge IS cngnpcil 'it tbc anterior emi if t)it ridgi. of bone and drnen 



remotoi Itoucf th i o not Artuillr io einilcoiwnio 

willi n inaHct into its substanct for a short tbstance and then the 
bandit (f the gouge is dci>revc<l ami tliu> partmlK splinters the hone 
from Its attacliincnt ilic goiigt is then drnin farther into the ridge 
until it IS flmllj rcnio\cd in its cntircts \s the \omer is loosened it 
separates from the mueopcrio^tciiin without tearing proaidctl of course 
the gouge is alwass directed parallel with the antero-posterior direction 
of the crest of tlie aomer 

Another method of remoa mg the ilcantcd aomer is with a specialh 
deaised bone-cutting forceps Of these I M Hurd s is probablj the 
best (I ig 55) It IS powerful has dowaiaaard cutting blades and with 
It the hone iiiaa he bitten awaj with considerable ease 

The a omer should be fracturwl first from the preniaxillara bone at the 
floor of the nose and then remoaeil with licaa a dressing forceps intro- 
duced into the mucoperiosteal pouch During the process of fracture the 
mucoperiostcum separates from beneath the crest of the aomer and thus 
allows the long ridge of bone to be remoaed from the pouch (I ig 49) 
In aoung adults and children this method is not applicable as the 
aomer is not act full> ossified In adults it is a speedj and an almost 
painless procedure and results in but little or no shock as the cartilage 
and perpendicular plate of the septum haa e been prea lousla remoa ed 
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1 here IS therefore no sohtl tissue e to conimunicatt the siiock to 
theennni contents 1 lie technic of the procedure is as follows 
Introduce the bhdes of the tsch septum forceps into the nasal cham 
hers onindc (/the mucopench m Irta and Rfisp the de\ nted \ i nierfirralv 
twistins the forceps in its lonKitiKloi-iI nxis and fncturinp; the \omcr 
from Its atticluncnt it the floor of the iiosc f he hhdes of the forceps 
shovild be plicctl a little aho\e the floor of the nose ns the;y Jiia\ otl er 
wise tear the inncons incmhnne nt the junction of tlic somer with 
tlie floor of the nose The fneture should he thoroii^jh in order (o 
permit the detachment of the fra^ents 
from the floor of the nose Ifeinos e tl e A«ch 
forceps and intiwhicc tlie tips of heaw 
drcssiiiR forct-iw into the mucopcnchondnal 
pouch prasp the \omer iml with i tuppinp 
tcisiup motion lift it from its fractiiretl ba e 
I he inucopcnoittum rcnnmmp itticheil 
I clow the crest will sipnnte rendiK nnd 
allow the hoitt to be rcinoi cd 
Inspection of the Field Operated tfpon ~ 
\ftcr tilt ctmpletion of the sorious steps 
« f the opcntion the field opernted upon 
should I e subjected to the closest scrutiny 
ff a portion of the deinted rirt]Ia;re rr 
I one IS left in place it maj 1 c found when 
hcalmt. IS complete tliat it will still cause 
(l-.triiction of the nasal chambers Fiery 
icstifte of the dciiatetl framework of the 
septum should be remoied Bone-cuttmg 
forceps of one type or another are usualb 
Fi4. 4 1 — Tfcrcmovui^tia fpj. purpose in the cartilaginoUi 

sK “n'rgire perpcndicuht phte portions of the 
septum though the gouge may be more 
useful for cutting along the floor of the nose A helpful practice is to 
insert a finger an inch or two into the nasal chambers as it enables 
one to detect the presence of bony prominences which might otherwise 
liaie escaped notice 

TlbA drjtssjnif, sh/iuJ/l bft. w. tba, oa.saJL chambers 

for two purpo«es nanielj («) Coaptation of the membranes and (b) 
pre\ eution of the formation of a blood clot in the mucopenchondrial 
pooch 

The dressing most frequently used is ? inch seKedged-edge gauze 
tape soaked in i aseline Or if d^ired the Simpson Bemey na-sal spimt 
may be used (Fig 58) Tlie mucopendiondna are first clamped together 
w ith the septum siieculutn then the gauze or one or tw o of the splints 
are introduced into each nasal chamber If the splints are used tl^ 
patient s head is then inclined bickward and a few drops of distilled 
water or peroxide of hy drogen are instilled into the ends of the splints 
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(I ig GO) Tins cau-^b thtm to snell and compress the membranes 
togetlur IJnienmp has de\js«l a wjre septum splint which permits 
dnimgc 

The After treatment iht msil dressing sliould be removed in 
twciitv four hours after the operation Subsequcntlj an alkaline solu 
tion or a 1 per cent ephcclrine solution roa> 
be <!roppe<l or sprvjetl into the nostrils if de- 
birovl If crusts form over the incision the 
jntient should be providwl with a tube of 
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sterile viisthin, iii<! instrtictoil toKHHcrt sonic of it into the vestibules 
of the nose twice a <1 iv niid to comprtsb the n! i of the no«e and thus 
smear it over the iniKons membranes Ilcnlinc should be completed 
in from three to ten <lavs, unless one of the membnnes has been 
lacerated m which event it be somewhnt prolonged 



Tig 59 — Bxtwn ng • septum spl Dt 


Accidents —Tins operation is ptctilnrh Inble to c-ertiin accidental 
complications some of wh/ch an? //rfferewf lit the tedinie jihile £>ihtTS 
are the result of the inexpenence or temperamental weakness of the 
operator 

Incision through Both Mucoos Membranes — Tlie nov ice is Jikeb 
extend the inciston through both mucous membranes as the cartilage 
is casd> incised and the most delicate manipulation of the knife is 
necessary in making the incision through it Before the operator realize 
It the incision has extended through the mucous membrane upon the 
opposite side To avoid this acadent the cartilage should be incisro 
cell cell as it were until the pomt of the knife is perceived bj the 
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Up of the index fitipcr wliicli is in tlit oppo-sitc nobtnl '^liould both 
mucous nictnbnucs Iw iiici«c<! along the line of the Killnn inci ion it 
will Ik; ncci -an to do e one of the ina'sions with ^anhnucr s necillcs 
or some otiior mctlHvI of >utim Hie Mitiuxs shoiihl be reuio\c<l at the 
cxpiritum of tlu thinl <1 n 

Tears Through Both Mucous Membranes — ‘'omctiinc'i during tlic 
proct\s of elevating the mucous mcmbritic^ arc lacerated at points 
cxactlv oppo ite ''hould this 
accident occur an endeavor diould 
l)e in ulc to clns one of the afier 
turts l)v ^ mknuers iintho*! of 
suturing or to rtnitriKlncv tlu 
cartilage rtmovcil fnm the ‘K'Iu 
tum as suggvsteil and jirictiscal 
l)\ (jold«inith (Nx' lirforation 
of the Septum ) 

Destruction ot the Mucous Mem 
brane upon One Side of the Sep 
turn I his accident imv occur 
during the elevation of the imin 
hnne or during the mno\ d of 
the cartilaginous and boiiv |K»r* 
tions of the septiiiii with cutting 
forcips Ihis IS c<pccnlK true 
if the elevation of the mucopen 
osteiim has not been cxtendo<l 
over a suflicientlv large area It 
mav nl'O occur while the cutting 
forceps arc in U'x tin mucous 
mcmbrinc Ix-ing accidiutallv cu 
gagwl m the forceps This c:in 
be nvoidexl bv exercising great 
care btfort dosing the forceps 

Sulking in of the Ridge of the Nose — lliis accident has been reported 
onlj a few times and nccil not lie fcarcil except under a few conditions 
Wien it occurs it is due to one of three conditions («) The remov al of 
tlie cartilage too near the ridge of the nose (f») chondritis following or 
prectding the operation and (c) traumatism 

(a) cartilaginous ridge at least i inch in depth should be left to 
support the external no«e \ greater width is desirable especiallj if 
the dev lation is tr uimatic in ongin as m this ease chondritis maj have 
weakened the cartilage 

(i) Chondritis or infl unmationof the cartilage following the operation 
tnaj soften the cartilage of the ndge of the nose and cause it to drop 
or sink m and thus produce external deformitv Tlie nose should be 
tarefullv olserxol fir scxcril dixs after the tperation for inilamim 
ton sxmptoms and if tl cv occur strenuous efforts should 1 e made to 



1 lO 00 Tl c S m] son sponc^test dre^ 
ne • |x>* t on Bt the cloic of the Bubmurous 
opent on The left i ic Bhons the tents 
dr> tho ncht ino it and BiroIIsn The Foster 
speculum holds the metnl ranes in appo Cion 
«l le the tents arc be ne introduced 



60 


OliSTUUCllM- ILSIOSS Of lllb SEPTUM 


tombit tlitin lull (loses of out of the stilfominules usualK sulfa- 
dnzinc should be gnen 'ind innintiincd until it is certain the infection 
has been controlled Penicillin iiitrwnuscuhrlj can bo used m place of 
or iiith the siilfominidts if the infection 13 \cn se\cre Irrigations of 
tilt iiisnl (aMt\ iiith n solution of from 100 to aOO units of ptnicillm 
toltt of phvsiologic silint IS i \nluablt adjunct to the theraps Hann 
foiiK lit itioiis to tilt iio-^ sliniild ilso be used 

Wlicii till ridge of till no-4, sinhs in after siibmiio us resection of the 
sciitiiii), it !•< possible to eomet tin deforinite b\ some form of plastic 
profcdmi 

(f) \ blnss U])oi) tlu 1)0-4 ifttr tin scibtniicoiis resection operation 
might eavist .1 smhmg i» of tb« ndgt VkIou the insil bones although 
it Is M.Idoiu if t\cr rijiortisl 

Septal Absee&s ~ Aiiite »bstt*-s i*f tl t jtisil sejitum is not common 
It m i\ ri-sult fioui triiiuii ifttr ojKritums or as a complication of 
infectious dibeases such as ts^phoid 
mttueuT i, emus suppuration sraall- 
t)ox md tuberculosis P\ogemcbi<v 
term max imade a hematoma thus 
eonttrting it into an abscess The 
saiiiptoins are feser and pain across 
the bridge of the nose The nose ex 
tern db is snolJtn and red Anterior 
rhiiiosc-ojn re\ eols a reddish bulging 
tumor, occluding both nostrils and 
lioggs to the touch ITie treatment 
of «cpta! abscess in\ oh es the use of 
the sulfonanudes and/or penicillin 
tiG Cl Id rrcvrsiirmoi If pits IS present it should be ei acu- 

itesl In incision and drainage 

The Tieet 01 Open Method —Acconbng to rieer, his incision is 
especiallj adapted to cases in svbicb unusual difficulties necessitate an 
operatise field as open as possible for inspcs-tion as those in sshich the 
mucous coierings are \er> adherent, or in which the operation is per 
formed m the small nostnJ'* of diildreu for denations with extreme 
angles or for extensile deep^eated deflections The open operativefield 
IS obtained bj means of Treers reiersed L mucous membrane inwion 
(Pig 61), consisting of a vertical Iiinb, made well back in the nose 
joined bj a horizontal one conducted forward from it along the base of 
the septum m most cases to the front of the nasal vestibule The^ 
incisions outline a flap which is dissected upward and backward with a 
suitable blade from its basal line until the vertical incision is reached 
The flap is then uplifted bv means of the dulled elevator and held for 
ward out of the waj bv tlie use of a retractor held bv an assistant 
these retractors taking the place of a speculum A large field of cartilage 
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IS thi!3 iinco\orc(I m front «o tint the inci‘*ion tlirtnigh it cnn he 
nndc m phni \ip« It outlnii“3 i tonpie^lnpctl flap of nrtiHge nitli 
Its ln<c bncivwnni 'ind which when uplifted from the rmicoiis co\crings 
of the concuc side of the divntion guts i hrmd entrmce into tlie 
conci\it\ of the diflection tinkiiip nil of its reces es rtidih iccesssihit 
to sight ns the deiitidition progresses so tint sliiq) dl^ tction cm he 
nccomphsheil s.ihl\ without risk of pirfontioii 

After tlie postifior [lortion of tht mucous coicrtngs In\e thui Into 
uphftcil on tiu sidt of the coiuevitt of tilt tIcM ition tht nrtil igt now 
cntiTcU dcnudcil is excistsl with n little keen ho --sh ipcd W idc nm\ hv 
slnrp tle\ ilors Hit nniuiis of lie cnrtihg ire then tlttiehcd pos- 



Fi r — Sn-t on of Bcpl I n s In hnlf }<"«ri after a » t m rous revet on of l»onc 
an t carl taee *1 o»a i o fegen nt on of r tl or Im e r osrt t go I t n repJactKl I y a dcn«e 
fil rous t ss te \jrc forlt-at on ><■ r» S|ior n n k n lly I a ed I j Dr J C Heck ) 

tenorh from their usu d ntt lelimeiits to the sule of the i onier h\ means 
t f long, clcs itors iiwl the liom w.swrtion is lieirun h\ an mcision iiyon 
the upper honlor of tJ c riilge (often ImhUii) nntl anterior hortlcr of the 
loincr splitting the jienostcil envelop of thwc striictureb Tlie perios 
teum IS then pushed off from their convex and concave sides hj means 
of suitdjle cliiscl edged nspiloncs and blades and tie entire honv 
ilevntion bared h\ them and hv the elevators It is then cut awaj bj 
the I rt“er reinforced piineli forcijis including tl c ndge of tl e nasal floor 
and IS much of the vomer ami pcriKndicular plate is is needed The 
chisel should onlj be used in eases m which the ndge is umisinllj broad 
After the operation the nostnl of the side on which the incisions have 
heen made sltould be packcvl with narrow strips of hut saturated with 
bismuth siibmtrate and soaked in oil vaseline the strips should be 
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in tlic ti'Mic nflrr n inpso of twoamj nlnlf ^c•^^s I he relno^c<l cnrtil ige 
w IS rtphctHi l»\ «!cn«o fibrous tissue Freer on tlie other Iniu! clsims 
tint the cirtilnpe reforms csficailh in the \oungcr subjects 

Sluder’s Operation — I>r (ireenfieM Sluder Ins used a modificition 
of the Antson operation It Ins a limited field of usefulness in children 
\MtIi extreme angular cartilaginous deflections 

Technic — (a) Ix>cal or gcncnl anesthesia 

(i) Make three parallel incisions through the entire thickness of the 
septum parallel nitli the crest (I igs Ci"! and 01) llie middle incision 
should extind the whole length of the crest The other incisions are 
made at the apices of the less naitc angles 1 and 2 Two strips of 
cartilage arc thus formed their onK attachincnts being at the anterior 
and po'>terior cxtrcmitioa 

(c) h itlier the iipjicr or lower strip is then forced to the concaa e side 
with the index finger or a blunt instrument 

(d) Die other strip is likewi«c displaced to the concaac side, tlius 
causing them to oaerlap as shown in I igure Go 

(e) \ Ma\cr nasal tube is then introduced on tlic side of com exits 
to hold the strips in position while union takes place a period of three 
or four da\s 

If the opposed surfaces arc curetted before coaptation union will 
take place more npidiN 

LATERAL DISPLACEMENT OF LOWER BORDER OF 
SEPTAL CARTILAGE 

Till lateral <li>pl iccmcnt ordtaiation of tlu lower or free border of 
the septal eirtilagi rcxiuire^ a dilTirciit Mirgiei) proewliire for its cor- 
rection than the cKssical suhiiiueons re^tion for de\iatious posterior 
to this am 

Mctztnlniim* divsetts the innroi>enchondrium from the median side 
oiiU of the dcfiectial jKirtion as far is the angle of ihfiectinn ITie 
eartil ige is inti «1 at the uigk Iml the incision is not earned througli 
the opposite imteojHrKliondriiiin \fter frc'cing the c“irtilige so it is 
frt'th moMiblc it is reset m the mid line It is frccpienth necessan to 
sep ir ite or form i groo\ e in the posterior portion of the cc lumell i to 
rcctisc tlu anterior edge of iht replaced septal eirtihgc \ mattress 
suture mas be nece'ssan to hold the cartilage between tlie folds of the 
coUimcUa 'Hic ]>7imar\ incision is closed with one or two sdk sutures 
and the nose pickcal for twentx four to forts -eight hours 

Peer* remosts the anterior displaced segment complctelj but leases 
a beam of e artil ige along the dorsum of the nose for support A portion 
of straight cartilage rcmoied from the posterior portion of the quadri 
lateral cartilage is fitted into a prepared pocket in the posterior edge of 
the columella and held in place bx means of a mattress suture 

Ilarbert’ expo<!cs both sides of the deflected portion then makes a 

• Arc! OtoIaryDKol 9 2S2 (February) 19'’9 

• Arch Otolarynsoi 25 47o (April) 1937 

• Arch Ocolaiyogol 31 341 (February) 1940 
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groove m the nntcrior mfenor nasil ‘spme 1‘lie carttlaRc is then placed 
in position in the gronxe niwl tnaintamoH In dental un\ splints and/or 
light gauze picking 

In raanj instaiicea where the tip o{ the no'Ne is not depressed and ade- 
(juate support can be left .ilong the dorsum, simple excision of the 
fleflected portion is sufiicient A simple procetlurc is first to anesthetize 
the cartilaginoua portion of the nasal septum bj the local application 
of cocaine as in the conxentional subinuoms resection, then inject a 
1 or 2 per cent solution of procaine h>drochloride beneath the skin of 
the columella 

An incision is made down to the cartilage o\er the anterior or free 
border of tbe deflected portion ITie mucous membrane and peri- 
chondrium are then cleiatcd o\er Imth sides of the deflected cartilage 
as far back as necessary for free exposure 

Tlie segment of cartilage protruding into the nasal passage is then 
separated and remoied bj means of a small knife or small slender 
scissors The portion of cartilage in the mid-Une is left for support If 
the cartilage is de% iated from tlic middine posteriorlj to the deflected 
tip, the cartilage is ^cmn^cd l>> the technic described for the conxen- 
tional submucous resection. 

If the tip incision does not close casilj , it may be united bj one or 
two skin sutures. rre({ucntl.\ packing is all that is necessarj . 

In some instances additional support to the nasal tip may be thought 
advisable In this event a pocket is made in the columella through the 
original incision, and a segment of cartilage, cut to fit the pocket, is 
sutured into place by means of a mattress suture. 

Nasal packing is placed in one or both nasal cav ities to control bleed- 
ing if necessary Tlie packing U removed in twentj-four hours, and the 
sutures in four or fix e dax s ( 

If the free border of the septal cartilage is associated with a deflected 
tip of the nose and the latter is to be corrected at the same time, some 
form of a pkastic operation should be done ax described elsewhere 
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HYPERPLASIAS OF THE SEPTOM 

Soft IniKrplisn’i (h\|Krtrophies) of tlic mucous membrane t)! the 
Mptuni t)cfur It two jxiiuts luineh (d) \t the anterior jiortion just 
oppo'itt tii or btUiw the inftnor inarpm of the miildle turbinate and 
(i) at tlic po-^t(no^ tiid of the \nmtr In the first instance the enlarpe- 
ineut eUi o llio anterior tml of the olfactore fiv^urc and interferes with 
the projier itntjHtion of tht suinnor nicatUs and the smu'^es drarninp 
into It Its rerluotion h bt-'t nccfmiplidied i-* follows 
first induce local nncstlie>i» with a j ii> 10 per cent solutiou of 
cocaine apphwl to tht parts with a tliiii pUslgtt of cotton 
Second miko <inc or two linear iiuisiotis through the hjpcrplnstit 
tis'iip with the i( tual • tuft r\ at a hrijit cln rr\ rial Ik at (I ig fit») 



ii Ti) Til nilu I II 1 1 K> I Urr r ot U mucous momirane of It-c 

s>Hurn n il I r SOI of ll I I ten r c I f the i iid lit- ( ft innc ol onr coiitenzat on 
I ei itm 1 1 •< ir kI inakins » n ill rsr it r « on 

'1 Ills prcKadurt in ii Ik npi it«tl two w<nk“ I ittr if the first ajiplic i 
tion was msufiitunt to rethua. tht miss 

In posterior livptrplasii of tlie septum tlit suiic procedure niaj l)c 
followccl haling first rniiiceif the eiigorgemcnt of the turbinates with 
an application of 1 to 1000 solution of epinephrine or 1 to 3 per cent 
ephcdriiie 

PERFORATION OF THE SEPTUM 

Etiology — Ibe causes of perforation of tiie septum mas be divided 
into (a) congenital, (h) chronic granuloma, (c) trauma, (d) acute infec 
tion, and (e) atrophic or perforating ulcer 
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(.') ( Dlin.iitiil iKrfcirrtun is ixtnmoU nrc ! cii uses 1 n e Wen 

(0 ^nmilount i as b\j>]iili'$ tiiberciilosis and Juptis— ha^c 

c'liiHH a coiisKknbk percentage of tlie cases some authors attributing 
ns liipli ns 50 to GO per cent to syphilis alone In the author s experience 
tlie perccntiige (hie to sxpluhs is much less than this sx-philis is not 
liout\cr ns cotninon in this ns in some other countries Syphilitic 
ptrfontions nlinost nlw-ixs include the loin portion of the septum 
^^llc^cns tulicrcnlosis and lupus are limited to the cartilaginous portion 
Hie till crculous nnd lupus origin of the perforating ulcer maj be deter 
mined b\ finding the tubercle liacilli or tuberculous histologic changes 
in the tissues \ slow but reliable method of demonstrating the tuber 
ctiloiis process is to mjt“Ct a giiinia pig with some of tl e tissue from the 
ulcer Six weeks later hold a imstmortem on tl e pig and note the pres 
diet or absonct of a tul erailous process 
(c) 'Inimntic ptrforations inaa include am portion of tie septum 
ns tlic\ are usiialK due to surgical procedures though tl e> ma\ be due 
to accidintnl \ioIence and to picking tlic nose with tl c finger nail 
(ft) Acute infectious di c^scs ns diphtheria scarlet fe\er typhoid 
ftacr phkgiiK nous ab«cc5>s etc ma\ result in perforations 

(c) Uropliic or pcrforiting ulcer of the septum ma^ occur Several 
conthtions contribute to the ttiologa of this tipe of perforating ulcer 
V dex lation of the cartilaginous portion of the septum is iisiiallj present 
nnd on account of its projection into the field of the inspiratorj current 
of air it is suhjected to constant incchamcal irritation and to the desic 
cation of tie «ccrctions which constanllj accumulate upon it The 
ciliated columnar epithelium undergoes retrograde changes to a less 
specialized tjpe of epithelium (paaement epithelium) The dust and 
other foreign substances in the air also irritate the epithelium and 
mucous membrane 

I he crusts thus formed in this area become adherent and are forcibly 
I lomi or picked off with the finger nail the epithelium coming awav 
with them Hemorrhagic deposits in the mucous membrane occur and 
epistaxis is of frequent occurreiice The retrograde process continues 
until the entire thickness of the septum is destroyed Infection plajs 
a part m the foregoing process 

Symptoms —The sjmptoms of perforation of tie septum aarj with 
tl e size cause and location of the perforation A small anterior per 
ibration sometimes gnes nse to a wAw'fA'Og' fcpii’iwf NiVeivaj a 
one does not Crusts if of large size may gne rise to the feeling of a 
foreign bod\ m the nose and if forcibly blown or picked off may cause 
nasal liemorrliage Ilepeated epistaxis should arouse suspicion of a 
perforating ulcer Syphilitic ulceration is usually accompanied by an 
offensive necrotic odor Alanv cases will progress to complete perfora 

tion without the patient s knowledge of the fact 

Treatment —If seen in the nlceratne stage before jwrforation the 
progress of the local retrograde changes may be checked by appropriate 
local cleansing and antiseptic washes and ointments or if due to 
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\\'plulh. I»j the ndiiimistnition <»f the pro|»cr remwhes for tlii'? di«ca‘'e 
^Yllcn the jicrforation l^ complete, little can he <Ionc eveept in a snrgic.nl 
way. I-nrpe pcrfonitions arc not, honc\tr, aineiiahlc to surRical closure 
Small ones ma\ often be clos«l b\ projtcr plastic surpical procedures 



til# C? — Tli« Mifre of the csrtilaco •round the perforation (C) l«inc rctnoted uith the 
•inslo-tmod ewitcl kniie m Goldrtein • ploMic etf turn 0| eration 

Plastic Flap Operation —Goldstein has supgested and successfully 
the follottinp' operation. \ plastic flap of mucous membrane is 
tnrnetl into the opening and m'crtetl and suturetl between the ele%at«l 
membranes of the two sides of the septum 

Technic — {a) f'oeame ancsthesin 

ib) The run or cilge of the perforation is freshened !>% ]»ainnp off the 
epitlKlium and mucous membrane 



Fn. CS — nalJenwr ■ mucosa swiscl knife 


(c) The mucoperichondrium is then elevated for a distance of 2 inch 
around the edge of the perforation 

(d) A ring of cartilage is then resected for i to J inch from the edge 
of the perforation, the author's single-tined sw i\ el knife being used for 
the purpose (Tig &7) 


' * PERFOHATiOW OF THE SEPTUM 

('*) A tiiucoiis im mbranc flap, the area of w Inch is cimsulerabK largtr 
tlmn the iierforation, is then flissccttd from the most conxenient surficc 
of the scptimi and turned into the perfnratjon "ind tucked Iwtsseen 
tlie elcvntcil inomljrancs around the jierforation V trailing sun el 
knife has been dcMScd for outlining this flap The mct!io<l of using it 
IS shown in Tigiire GO 

(/) \Micn the pe<hclc<l flip is in p<r.itKm. three or four \ iiikaiier 
stitches hold it in position One surface is coicfwl hj epitliehiim, wink 
tlie other is left to heal In granu- 
lation from the wlges of the closet! 
perforation 

Haeletice's Plastic Operation — 'ihis 
operation is also onK suited to 
small perforations It is more siiiiph 


Fio 09 Fit* “0 

Fk. ("0 — Sliowing the methoJ of ouUidiok the flat t»ilh tbo author emt el mucoia luiife 
for the closure of n perforation of the septimi 

Fjo 70 — / The pliutio flap eutured in the perforation e the pedicle of the plastic flap 
h the denuded area from « h ch the plastic flap is temo\ed heals hy granulation d the 
edge of the plastic flap Iwtireen the mucopenchondriA of the septum 

than the ptshcled flap optntioii, and appears to be a more satisfactort 
procedure 

Technu: — (a) Cocaine anesthesia 

(i) I’reshen the edges of the perforation and eletate the imicoperi- 
chondrium, as m the submucous resection operation 

(c) Make a long curved incision (Fig VI, b, b) througli the inuco- 
perichondnum 4 to | inch anterior to the perforation, and elevate the 
ribbon-flap thus made 

(d) Make a long surved incision (e, e) through the mucoperiMondnum 

of the opposite side of the septum, i to | inch postenor to the perfor- 
ation, and elevate the flap . r x, 

(e) Suture the anterior flap to the freshened posterior edge of the 
mucous membrane of the perforation (Fig 72), flnd the po^enor flap 
on the opposite side of the septum to the freshened anterior edge of the 
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nicmhruic of tlit j>crforitinn as shomi in 7? ’1 he nrt is a mid o 

hen! l>\ pnniihtioii 



Qti (in ihc o| fi'le of tttc •upturn < « the (tvaf^ncU deca of the (lerfoRLt on 
Flu 7^ — U«t& t of I’teurc 71 tho»ini: tlirot (■n«i(e«i lonf ihc MTlum the flap fnm i>rl> 
fpvfnnf nrra a i« t iturcal m t>o.<trn r tnarcin of IW jvrf ration 


(/) Ifciiurtt the stJl»ff3 m tttcfll^•fo^Jr to thirl\«six hours IK this 
\.Uv Va wwtv^l lv\ wwicav-w tHcJttUrvttt'b ftt«l 

tilt hues of sutun. nut iKinp opposite cIo<iureof tht ptrfontion follows 
T&nkauer'a Intr&aual Sature — 

S^dne\ \ank'iutf has dtMscil in 
struments for intrainsal siitunnp 
which ma> be applicfl m rcpairiiic 
rents in the mucous membnne <»f 
the “cpturn follow inp tlic Mibniintnis 
resection operation in elosiiip tin 
mucous membrane wound of the ui 
fenor turbinate after ifse'Ctinp tin 
h}pcrphstic niernbrane and bom 
and in the plastic operations ii{M>n 
the septum for the closure of chronic 
fierforations flie tcchnic is as fol 
lows 

The Ininxlucfion oj the hutnre ~ 

Verj fine catput suture 18 niches in 
length sliould be used It should Ikj placeel tii an ac|ueoub solution for a 
few moments to soften it The suture maj be p‘is«ed throuph either 
flap preferablj tlirouph the more moeable one It sliould then be 
passed through the other flap after first coapting the two flaps If 
necessary, the crotch forceps ma> be use<I to facilitate the penetration 
of the flaps witli the needle 

Grasping the Thread — The e>e of the needle should project onlv 
i inch through the membranes One of the threads should then be 
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NCiml ttitli the hook nluch mi\ !k. rotatal sMtIi the pilot «heel it the 
ciui of the instnimcnt until it i^ m po:.jtion to seize the thread 

\Uthdraiun<Hhr Wfr ~\\hcn the tiiread js iti tl.e grasp of the 
hook, the needle should be rcmo\cd from the flaps bv rotating it back- 
%%anl until it i^ free from the mcinbnncs It siiould then be aithdranu 
from the nose The hook should in the meantime be kept close to the 
netdle puncture to pre\cnt the thread from tearing out 

ilhdrauing the llool — TJic hook is withdravin from the nose with 
the loop of thread One side of the loop is then drawn from the nose 
riad\ for making the shp-knot 



Valing the Shp-1 not tni see that both ends of the thread are 
outside of the nose and that thea are not entangled To make the slip- 
knot hav e one end include half of the thread (9 inches) outside of the 
nose the other end being correspondingly shorter Then make a simple 
oj-iir.bajMJ .kxmt jiear the jnidille of the loqg end> and jiass the shorter 
end through the bight of the knot, as shown in Figure 7a Tighten the 
slip-knot until it binds the through tiuead Ti^o threads now come 
through the knot one the knot end the other the slip end 
Closing the Shp-I not —The slipknot being drawn tight oier the 
thread it is brought near the nostnl The knot end of the thread is 
passed through the ring of the suture closer until the ring is near the 
knot The end of the thread is then held with the thumb against the 
handle of the instrument as shown m Figure 76 Ihe left hand holi 
the slip end and the ring suture closer is advanced into the nose and the 
k-not closed where the suture passes through the mucous membrane 
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The rinj; pn^.'-es bc\oiul the point where the suture passes tlirougli the 
mcnihranes and Unit makes as finn a knot as inaj he tlcsiretl 
'Ihc rcinaininR portion of the wound nla^ be clo'wj I)^ niaknip a 
cimtinuons Mitnre with t}ic longer end of tlie thread, oiil\ ii'inp the slip- 
knot for the It*! stitch to fit it in phct If prcfcrrc<l for anj reaeoii 
each stitcli m i\ W made *cparatel\ as aW c docnhcil, cutting oiT tlic 
ends ns in exterm! suturinc 
The sutures ^houW l>c rcmoNc<l 
in from two to tlircc da\s 

The Safely Knoli —h\ order 
to prc\cnt thc'hiv-knot from f>c- 
coimtig !oo<e it i-* jul\i\shle to 
make a true ‘^nnJical knot, con- 
•>i'>ting of two n\crliand kn(»!-> 
abo\e the <hi)-knot 
Goldsmith's Operanon — W hiii 
liotli nincojicnchondria art tom 
during a •'iihniucous optniion 


Tia 73 — The «lij>-Xnot lio T» — "^anCauers intruna«al suture 

nicthod of contra i»C the knot into I osition 
in the nasal chamber 

thua making it probable tint a ptnmnent perforation will follow the 
cartilage remotctl inaj be rcmtrotliiccd between the membranes, and 
thus afford a bridge o\cr which the granulating edges of the mucous 
membranes maj extend and clo«c tlie perforation 

Technic —{a) \\lien the cartilage is remoxed witli the swnel knife 
during tlie 'iibmucous resection operation, it should be placed m normal 
salt solution to prc'-cnc it for ii«e in case the mucous membranes are 
tom 

(6) If the cartilage is misshapen, it inaj he straightened or trimmed 
to adapt it to the requirements of the case 

(c) It should he introduced between the membranes, care being 
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exercised to bring tbe tom and ragged edges of the membranes nell 
over the cartilage on both sides 

(d) A Simpson-Beme^ sponge-tent spJmt sJiould then be introduced 
iMo each nasal chamber to hold the cartilage and membranes in position 
The sponge-tents should be moistened vvith sterile water to swell them 

(c) The tampons should lie removed on the third da} 

B\ the end of this time the granulations will ha\e extended well 
over the cartilage and m a few more dajs will have covert it In 
this wa} the perforation is bridged with new mucous membrane The 
cartilage is gradual!} ab^orbwl, leaving a membranous septum at this 
point 

Cartilage maj nlso lie used to close olil perforations 'Ihe edges of 
the perforation should first be pared the membranes separated around 
the circumference of the perforation, some cartilage removed, and the 
foreign cartilage introduce*! and retained in po>ition as in GoId>nJith s 
procedure for rents and teirs during the submucous operation 

BHINinS SICCA ANTERIOR 

Dr\ anterior rhinitis, a relativelj common di^ea^e is atrophic in 
character and confined to the anterior part of the nasal septum It is 
characterized bv a dr} whitish mucous membrane usuallv covered bv 
a crust or a thin drj pseudomembrane more or Je>s firmlv adherent 
to the underl} ing mucosa 1 lie remov al of the crusts or membrane ma' 
cau«e an occasional alight blecchng Constant irritation of the mucous 
membrane from forceful removal of the crusts or drv secretions per 
petuates the trouble and leads to permanent changes m the mucous 
membrane and perichondrium The abated columnar epithelium is 
replaced bv a flat squamous t}pe with a decrea'=e or absence of gland 
ular function Superficial ulceration frequently occurs If extensive or 
long continued, these ulcers mav lead to perforation of the cartilaginous 
septum 

Treatment — Torceful removal of the crusts and dr} exudate should 
be a\ oided A bland ointment should be prescribed If excessn e bleed 
mg occurs the bleeding pomts should be cauterized preferably with the 
platinum tip electric cauteiy Slight bleeding ma} be controlled ^ 
small cotton plugs or b} cotton pledgets soaked in epinephrine placed 
ox ex the bleeding area for a few minutes 

NASAL STNECHZA 

Adhesions between the nasal septum and turbinates are usualh the 
result of surgical trauma but it times mav follow infections of the nasal 
mucosa in which ulcerativ e lesions occur Movt nasal sv nechia are found 
between tbe septum and inferior turbinate 

Symptoms, if present, are partial obstruction to breathing on the 
affected side, and a sensation of a foreign bodv in the nose 
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Treatment l)\ <iepnratmn of the adhesion and the application of 
cautcrizmp agents or ointments to the bases of the adhesions is unsatis- 
factors ns the adhesion iisuslK returns Insertion of a thin segment of 
a sheet of dental s%ax het\%efn the turlunatc and “qvtum after remosal of 
the nechia n tl! pres cut a return of the adhesion in some cases if per- 
sisted in for two or tlirre weeks 'Hie sheet of wax should he rernosed 
and rephccfl e\<.r\ two or three dn\s 
Firestone' sc'irs the adhesion clove to the septum, then excises the 
adhesion and sear nttachnl to the turbinate w itli a portion of the mucosa 
The area is then curetted down to the turhinatc Ixme forming an clliptoid 
crater with a \crtirvl axiv Tlie mucous memhranc is umlcrmmcd suf- 
fiaenth for suturing 'I ho linear suture line rolticcs the likelihood of 
a recurrence of the s\ncchia If the s\iieehii is nttacl ed to the middle 
turbinate it mn^ be neees«ar\ to mish fbe turbinate to obtain sufficient 
laxiU of the mueosa for approxim ilion of the edges 
* Aich Ololtryneol SI 9*5 (Jun«l 1910 
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i-pisTA\is iniiNObncKOMx ina\rix(Ms piilfg 
MONOlh nillMlJS lOUHGN HODIES I\ niE 
NOSr CIIOVWI VTRFSU 

EPISTAMS (NASAL HEMORRHAGE) 

Etiology —1 j)i'!taTi'i or hlmlin/j from the interior of the no<:e iisualh 
occur? from \ 'income ^ eins (Kiessclli icli s plexus) on the interior infenor 
portion (I itlle s area) of the cirtihginous septum hut ma\ occur from 
otlier i>ortinns of the iii'iI miicrm 1 he lileccling is not often serious in 
chnneter tliouph all deprees of se\crit\ cm occur 

Rlcedmp from tlie nose frw^nenils iccompinies ncute infections of 
the no=e and sinu'cs It mi\ follon tntimi to the ne'e intrana'al 
foreipn hwhes Moicnt exertion Inph nltitiide nnd chemical intoxication 
as from mercun or phosphorus poisoninp Picking the no'e !■> a 
common cau«e 

Minx constitiitiornl diseiscs such ns } tmophilia purpura sx-philis 
tul)crculosi3 Icukcmtn certain anemias hxpcrtcnsion arteriosclerosis 
and Mtnmin C and K deficiency mas l)e charactcnzcd b\ epistaxis 
Repented nose hlccdi sometimes nccompnnx rheumatic fexer 

Intnnnsal mnlignnnt neoplasms are m almost all instances char 
netenzed bx the ease xiith which thex bleed on touch \n anterior 
dexiation of the nasal septum predisposes to ept taxis because of its 
exposed position and the ease xxith which tnuma to the area from 
picking etc mn\ he done 

Occnsionnlix tlie point of bleeding is higher up and further back on 
the septum wlure the source of the hemorrhage n from the ethmoid 
arteries or xeins or tehngiectasos of other xessels Lsuallx m the«e 
cases the bleeding is jirofiise and intractable as it originates from an 
arterx in most instances Sexere and persistent bleeding max arise in 
rare instances from a xessel usuallx a xein near the nn':opalatine or 
inci ixe canni The bleeding point when from this source is found m 
the inferior anterior portion of the septum \t times sexere arterial or 
\euA»isbleediiiQ;tna.v comefrotn the sphenopalatine xcssel m thespheno- 
ethmoid recess \ postnasal tampon is es^ntial in persistent bleeding 
from this area 

Persistent bleeding from hxpertension frequently originates from 
benenth the posterior half of the inferior turbinate (^^oodnifP) The 
hx^pertension is tisuallx associated with definite cardiox ascular di-ease 
This txpe of bleeding is most Iikeh to be a sudden gush of blood from 
the nose or into the nasopharx nx Retnirre nces are common 
D« r e Enr N«e and Throat “* (No\cmhor) 191*’ 
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Treatment.— Tlip tnntment of nas.iI ItemorrliaKf in most cases is 
\crj simple, ns a s<Tni-reeuml)cnt iiONition combined with the loc.al 
application of epinephrine or cplietlrine readiK stop it In man\ 
instaiu'es all that is netrssarj, if hlrcdiiig is from the anterior jiortion 
oI the stptmn, is to place a small pleiljtet of cotton in the anterior 
naris and lo.i\e in place for a few* minutes or .in hour or so Stiliseqnent 
caiiteriration with the electric taiitrrj is tisu.illv nilvisahlc. A hhint- 
pointtsl clcctroile should lie uscil nt a cliirr\-re<l lie.it for this purpose, 
a pri'liminar} application of cocaine is iM.ces.s.ir\ If blood clots are 
pTCH'iit, the noM' should first l>e ele,and 

.\strinpeiit rcmolies. such ns the sjlicr nitrate hcacl or the chromic 
acid head, rnaj lie apphcfl to the hlee<hfiit art*a from time tr> time when 
the rx^rin;: is persist! nt 



Kio 77 — Caul^nonc the sanc<s.*e snns in Kicsselbaeh a plexus (Littles nres^ on the 
ontenor portion of the nasal septum for frequent nose-blecJa 

Gauze tampons in the iio»e arc serj* cffectuc in persistent bleeding 
if properly introduced hut should not be left in o\ er twenty -four hours 
Before introducing the gauze strip it should he saturated in \aseline 
or oil to pre% ent adherence to the mucous membrane w'lth the resultant 
Weeding upon its removal. A J indi seh edged-edge gauze is best. 
Pack the upper and posterior portion and then work downward and 
forward until the packing is complete. A Bernaj splint tampon, as 
use<l in the submucous resection of the septum, mav be used if desired 
if blecfling occurs from the anterior portion of the septum It absorbs 
less of the secretions, and is easily introduceil and rcino%ed without 
further injury to the mucous membrane. 

G 
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The vdjmmstrdtion i>f ciJuurahctate gr 5t i d or the hypodemit 
injection of fibrinogen or thrombopkatm may be of distinct help ir 
reducing the clotting time of persistent bleeders 

Morphine is in ercellent remedy to induce physical quietness therebj 
reducing the blood pressure 

UkwUng from the sphenop il itnie aTttr\ as it rims under the mucosa 
on the nntinor wall of the sphenouf ma% be checked by packing a 
i inch gan7c m tlie region of the sphenoid I rcquentlj a postnasal pack 
IS necess in 

A postnasd pack is most easilv aewnnphshed In first tjing a small 
pledget of pnurc in the inwhUc of al*out 2 feet of strong tape A small 
size rublicr tula or c ithetir is then in'>crted through the inferior meatus 
of the nose (bltetbng side) into tliepliannx WTien the tip of therubber 
tube IS obsen ed behind tht vift palate it is grnsp«l bj forceps and pulled 
out of the mnutb far enough to tie one end of the prepared tape to the 
tube IV iction is then made on the tube or catheter pulling the gauze 
tampon into the n \soplnr\ nx llie strip of tape from the mouth and 
from the no e ire ticxl together or fastennl to the cheek with adhesive 
tape riie tampon is removed within twentv four hours bv loosing 
the tape and pulhng on the end extruding from the mouth 

In rare cases of severe nasal liemorriiage it maj be necesssn to 
ligate the external carotid In selecting the branch of the carotid to 
be ligated in an mtnctablo nasal licmorrhagc it should he remembered 
that the Idood supph of the nose coTnevirorn the rvtetnal caiotiil ftsttsx 
with the exception of the upper part of the nose which is supplied bv 
the anterior and posterior ethmoid branches of the ophthalmic arterj 
which comes from the internal caroti<l However ligation of the internal 
carotid arterv max not control the hkefhng because of the various 
commumcatious of the circle of Willis It is easier and better to ligate 
the ethmoid vessds as describe*! for the Faternal Fronto-ethmo- 
sphenoidal Operation After a curved medial incision to the inner 
cantbus of the eve the periosteum is elevated to a depth of about U 
inches from the bridge of the nose The anterior vessels are observed 
in the suture line between the frontal and ethmoid bones along the 
orbitalwall Ihe posterior vessels are farther back The anterior and/or 
the posterior branches are ligated as indicated bv the bleeding 
EHINOPHYMA 

Rhinophyma is charactenzed by a nodular enlargement of the skin 
of the nose affecting as a rule the inferior and anterior parts in which 
irregular elevations separated by fissures containing accumulated 
sebaceous masses are found Dilated vessels are present on the surface 
of the nose (Fig 78) , . i f 

Microscopic sections show greatly increased number anu size ol vne 
sebaceous glands The skm and subcutaneous tissue show a chronic 
inflammatory process 

The disease is thought to follow an acne rosacea 
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Treatment l>> rwntRen r.»\s ami radium lia\e been used with success 
in some cast-, Doeurtieation «f the lijiH-rtropliic masses by means of 
a knife or rarer is aKo successful in iiian> instancts llie use of a Tluersch 
praft »s unnm'ssan aftir dccortieiitKiii 

SCLEROMA, RHINOSCLEROMA 

Definition.— Stlemina is charaettrirtd bj -a cartilape-like hardness 
ami nodiilir enl.ii^'tmnt of the nose and «)ther portions of the upper 



air passages The afftctetl tissues lia\c no tendencj to ulceration or 
to inflammatory reaction cither in the grow tli or in the contiguous parts 
Rhinoscleroma frequently affects the other divisions of the respiratory 
tract. 

Etiology.— Scleroma is considered by most writers to be infectious 
There has been some difference of opinion as to whether the organism 
described by \ on Frisch and calletl the Bacillus rhinoscleromatis is the 
causative factor Tlie work of Figi and Thompson* tends to confirm 
this view’. Scleroma is chiefly’ confinc<l to Austria and southwestern 
Europe Some cases have been reported in America, but a large majority 
of these were bom in Poland and Austria It usually begins in youth, 
and most cases ate observed between the ages of fourteen and forty-five 
Sex and heredity seem to have no influence, though there is apparently 
a family predisposition to the disease probably due to its contagious 
nature 

‘ Jour Am Med A*«i , 91 , 637 {September), 1938 
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Bactenology — IJic liard cartihge like nodules !na\ affect the skin 
ami tile mucous memljniie of the nose pharj-nx hnnx and trachea 
iliej sprcid nitli greitcr fnaxlom in the mucosa than in the skin The 
hard nodular masses or piaquis contain the encapsulated bacillus of 
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rhinosclcroma iiliich is similar to Tnedlanders bacillus though the 
latter is not always encapsulated The bacillus of rhino'cJeroiaa is 
more rod-shaped and stains bi Gram’s method is motile non «pore 
liearing and aerobic It alnais has a capsule m culture as well as in 
the tissues It occurs singly and in pairs Gelatin plates shon lellowash 
uhite granular bodies in two or three dajs In gelatin tubes the growth 
appears along the needle track as a whitish granular line with an almost 
hemisphencal eleiation on the surface The grou'th in the tube has the 
appearance of a round headed nail ^\'hen grown upon agar it appears 
as a dirty whitish moist lajer on either side of the needle track On 
potato the growth is creamj white It grows rather rapidlj at a 
temperature of 37° C It is pathogenic for mice gumeapigs and 
rabbits 

Pathology — Tlie histologic changes are inflammatory in character 
and usuallv begin on the nasal septum trachea or larvnx In rare 
instances the re\ erse course is pursued The skm and mucous membrane 
of the nose assume a smooth nodular appearance of cartilage like con 
sistenci which pits little if at all upon probe pressure They hiye 
been likened in externa! appearance to a keloid The parts are sen«itiye 
to the touch but are otherwise free from pain Tlie substance of the 
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swelling IS composed of large plasma cells jrrcguhrh distnbutcd m all 
h\crs of the mucous membrme and m the stihnnuous ti sue Tlic\ 
iccompin\ the blood \csscls m the uct\ portions of the growth fht 
phsma cells do not contribute directU to the litpcrtroplu but it is 
possible tint thc% become tlimgctl 
pirtK into spindle cells and lhtngi\c 
nsc to the fonmtion of new fibnltirx 
ti^ue Two fonns of rctrognde met » 
morphosis occur in the phsma cello 
ll\c«c be tnnsfonnctl mto swol 
Icn ludropic •KMnllctI Mikuhcr wlls 
or into bvalmc dcgcncrvtetl cells prol>- 
abl\ idcntici! with the so-called Rus- 
sell s fuchsinoplnlcs dcscnbotl under 
Colloid Degeneration nic Indropic 
cells lie close together Into a distinct 
contour and spong> ettophsm dilatcti 
into large masses in which there is a 
smaller mass within a faceted nucleus 
In tins stage one often «cc3 from sue to 
eight bacilli in the cells near the nucleus whicli he alw ijs at regular 
distances This stage appears howcacr to be rapidit finished and 
when the cell membrane breaks the fluid contents togctl cr with some 
of the bacilli find an exit and fill some of the nearest Kinpli spaces 
fhese cells arc howeacr mlimatcU relatetl to the direct action of the 
bacilli 

Symptoms — The changes in the external appearance of tl e nose 
while presenting mam of the characteristics of keloid are ne\ ertheless 
ratlicr casiU difTercntuatctl from it bj the whole sjmptom complex 
The tissue at the tip of the nose becomes infiltrated hard and notlular 
Tlie nose broadens and becomes firmlv fixed to the face The tissues 
become more and more thickened until the breathing is more or less 
occluded llie color of the skin \ ancs from a red to a bluish or brownish 
red The skin is tratersed bt small blow! \es'5el3 and is usuallj shinj 
though It ma\ be finely wnnkled The extension of the growth is rather 
slow requiring seaeral months to reach the nasopharanx Tlie infiltra 
tion often interferes with the moaements of tlie lips fauces and larjmx 
but aerj rarclj antli that of the ejes and ears There is no tendenca 
to ulceration and discharge or to edema and inflammation of con 
tiguous parts 

LarjTigeal stenosis may giac nse to senous or eaen fatal dyspnea 
otherwise the disease does not matenallj affect the general health 

Diagnosis — Rliinoscleroma should be differentiated from saqihilis 
tuberculosis leprosy epithelioma and keloid The disease is exceedmgh 
rare m this countn hence it is natural to infer that a suspected case in 
a natn c bom Amencan is probabli not rhmoscleroma but that it is 
either svphihs epithelioma or keloid Rhmoscleroma presents a hard 
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nodular growth winch usually begins at the anterior end of the nose 
and spreads gradually to the deeper rtcoses of the respiratory tract 
without pain but with some tenderness upon pressure and without 
tendency to ulceration or inflammation of the surrounding tissues In 
sj pliilis there is inflammation while in epithelioma there is pam ulcera 
tion and discharge In hcloid the similarity is often so striking that it 
mvy be necessary to demonstrate Uie absence or presence of the germ 
of rhinoscleroina m order to make a differential diagnosis 
Treatment — Thus far the extirpation of the diseased tissue has been 
triwl with negative results as to the cure of the disease The surgical 
e’ctirpation of the diseased tissue lias almost invariably been followed 
by recurrence Iracheotoaiy should be performed when suffocation is 
imminent 

Thiosinaxmn apparently softens the tissue (Glass) as it does m keloid 
it may therefore be of some therapeutic value I reudentbal suggests 
the injection of Coley s fluid as in sarcoma The lodids arsenic anti 
mony and mercury liave been tried with but little success \accines 
hw\e given little results The cautery Ins not ban successful 

riic treatment with roentgen rays and radium is more striking as the 
lesions clear and the induration disappears rapidiv Obstructive bands 
and adhesions may be removal surgicalh before instituting treatment 
with tie roentgen rays Actinotherapy may be combined with the 
roentgen radiation 

FTOtTNCULOSIS OF THE NOSE 

Definition —I urunculosts of the nose is a superficial abscess forma 
tion which may occur in any part of the nose and does not differ mate- 
rially from the some process in the other parts of the body 
Etiology — Tlie abscess is usually located m the sebaceous glands and 
hair follicles of the nasal vestibule t e that portion covered by the 
V estibular skin In addition to the usual causes of furuncles elsewhere 
there is frequently a history of injury as from picking the nose or a 
recent acute rhinitis One or more furuncles may be present at a tune 
or they may occur in quick succession The hair follicles of the vestibule 
offer fav orable sites for the infection Recurrence most commonly takes 
place m diabetics or in those in whom an impoverished state of the 
blood exists A staphylococcus is the usual organism recovered 
Symptoms —There is more or less throbbing pain swelling redness 
and tenderness Flevated areas characteristic of bods mav be seen upon 
inspection When they are well advanced the center of the elevation 
IS yellowish from the contained pus The pam is often intense on 
account of the closely attached and unyielding nature of the tissue 
composing the parts , 

The boil m the nose may suddenly terminate fatally by extension of 
the infection through the venous channels to the cavernous sinus due 
either to attempts at opening usually With a dirty needle at home or 
by squeezing rupturing Nature s barrier driving the infection into the 
less resistant subcutaneous tissue or pu^ng the head off the furuncle 
with a dirty finger nail or by too free mcision opening up new avenues 



TRBAT\IF\T 


S7 


outside Nature s birner In other cases it seems to tra^el through the 
venous channels b\ reason of lack of nsistmce to infection 

Swelling of tl e lids chemosis pupihrv cl anges deep-seated head 
ache beginning ptosis and exophthalmos accompanied b> lacnmation 
congestc<i retinal veins and svmptoms of sepsis are indicative of a 
cavernous sinus thrombo<!i3 vvicn ‘vcondarv to n furunculosis of the 
nose or upper hp 

Treatment —Manipulation orsqi etzmgcf tl t boil should be avoided 
due to the dniigir of forcing the infection into tlie hliod channels 
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Heat 111 tic form (f li t apihcitiois give relief from pun and 
1 asten the siipp iritiv e \ rocoss ^ii all pledgets of gauze or cotton soaked 
m a saturitcd solution of I ot bone aci I an 1 placed in tl e ms 1 v estibule 
and over the tip of the no<»e is an efficient v i\ of apphing the appi ca 
tions 

If seen early before pus formation tl e application of sulerjthemal 
doses of roentgen rav will often abort the process If pus has formed 
the abscess maj he incised within tlie limits of the abscess walls care 
being taken nev er to go outside of Nature s barrier Pressure or suction 
if applied at all should be done veiy caut ouslj A staphvlococcus 
bactenophage has been reported upon favorably m some cases 

If there is evidence of an extension of tl e infection into the blood or 
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hmph chnniuK or into tlic ti sue spirt full do cs of tJ.e sulfommidr. 
niul pinitillin slioiiJ I lie pixtn 

FOREIGN BODIES IN THE NOSE 
I oreign bodies in the no e unj be animate or mammate 
Screw u irwiT in the nose hive been reported bj a number of viTiters 
cspeciaUv m the winner sections 

riic sen n M orni fl\ is ittnctcil i foul smelling discharge from the 
Host or ibo cir and jt nectl l>c in the nose but for a moment in order 
to dcjiO'Sit Its eggs 

nie svinptoms are tlio e of in icute sinusitis that is a profuse 
uiuhtcnl mucopurulent discharge usualK with an offensive odor 
nisal stenosis usunllv complete on the affected side pain or headache 
in some form and bleeding or a Woodj mncopunilcnt discharge in 
most mslinces flic worms cling with great tenacitj to the tissues 
Mucli destruction of tissue with bulging of the walls maj occur m the 
more S!\cre cases 

Tlic diagnosis is unde from finding the eggs or worms within the 
secretions or ci\ ities of the nose or sinsues 
Chlorofonu is the most effective remedy and mij be administered 
bv mlnlition or in diluted solution with a sjTinge Calomel fumes are 
also of V alue but do not ict is quickiv as chloroform 
i«a»i7nn/e/orei(7;i bodies include almost ever> land of inert substance 
small enough to be introduced into the nose and some that are too 
large to be introduced through the nisa! opening such as from injuries 
gunshot wounds etc 

In most instances the foreign bo<l^ is voluntanh introduced b> the 
pitient ^oung children hive in inordinite desire to introduce such 
substances as bains peas lx. ids etc into their noses Seeds such as 
lieans peis etc if m the no«e long enough mav sprout or become 
greitlj softened 

The remov al of the foreign bodv mav be accomplished through the 
interior nasal opening without the use of a general anesthetic though 
in some cases this mav be necessarj Forceps with good grasping tips 
m IV be useil to seize i rough or easilv grasped object but a curved 
probe IS better adapted to remove such objects as beads or marbles 
The curved portion of the probe should be passed behind the object 
and pulled forward and thus the object readilv comes out Some 
bleefimg mij result 

RHINOLITHS 

Synonyms — Nisal concretions nisal calculi 

These formations are rare id the nasal gmces Tbej usually hav e a 
foreign bodv nucleus of bacteria blood pus cells mucus crusts or some 
foreign bodv from without the bodv Tliev are usuallj unilateral and 
located m the majoritv of instances in the lower portion of the nasal 
cavitj The} varv m size from small granules to an ounce or more m 

weight The condition IS found more oommonl} in adults than in children 

and more often m the female than the male Thev may have a gray 
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hrotvn or n greenish bhek color llie\ nn% be soft nnd crumblj or 
Inixl nnd brittle Ilic\ are large!\ conipo«c<l of c-ilcnim and tnagnesuim 
salts principalK carliomte md phosphate witli traces of sodium 
chlorid lilt stones xnrj m shipc hut iisuilK conform to the shape of 
the na«.il caeities 

The presence of some nasal disease or dtformitj which produces \ an 
ing degrees of navi! obstmction resulting m poor drainage of the nasal 
ca\it\ fuonng sta is of the secretions is an important factor m the 
form itinn of tlit tnic t\’po of rhinohth Tlie inorganic salts adhere to 
tilt miclotis and ns it enlarges it has a Uiideiicv to fill the nasal «!pace 
impacting itself in the surrounding tissues 

riie symptoms of rhinolitlnasis xarj from a slight one-sided nasal 
di charge or ob truetion to tnarkeil structural changes A unilateral 
fetid discharge hemorrhagis or olistniction to breathing arc s\ mptonis 
usualh ohscneil 

Conipheitions art not unusuil Ihcrc ma\ be pressure atropha of 
the adjacent structures md subs«|ucnt decomposition deaiation of the 
septum to the oppo itt ‘•ide and al o <kstruttion of the septum in rare 
instances More rircK |)crforation of the palate and facial paralysis 
have Iwcn noted flic \n\ol\enicnt of the stnusea on the afftctwl side 
is comiiumh obserxed m most rc|>ortc<l ca<es 
In the dilTercntial diagnosis saiiliilitic sequestration calcified poljps 
osteomata necrotic bone and maligoancv must be considered 

The treatment is rcmoial of the calculus fins maj be d me under a 
local or a general anesthetic 

If the calculus is large it ma\ Ik; necessary to hriak tl e calculus into 
hits in onlcr to ficilitate its rcmoial 

ATRESIA or THE POSTERIOR CHOANA: 

( hoanal atresia is a condition consisting of a closure of one or both 
posterior narcs The occlusion ma\ be membranous or bon\ or a com 
bination unilateral or bilatcnl complete or incomplete It may be 
acquired or congenital 

Etiology —riic acquired type la more apt to be located in the pbar 
\ngcal region It ma\ be the result of some ae\ere infection near the 
posterior nares winch results m subsequent formation of a acatruv 
Ibc'c inlections are sypbibs dip’iillieria tuberculosis and Irom trauma 
The congenital type of atresia is located in the posterior choanae 
\atious tl cones of the causation ha\c lieen mentioned such as (1) 
persistence of the naso-buccal membrane (2) persistence of the bucco- 
pharyngeal membrane (Stcuirt’) (3) a median o\ergrouth of the \erti 
cal and hori7QntaI processes of the palatal bone and (4) secondar\ to 
an intra uterine lnflamInator^ condition Persistence of the nasobiiccal 
membrane is probably the most common cause of the congenital t\pe 
Pathology — In congenital choanal atresia the thickness \aries from 
a membrane up to 12 mm ITie occluded wall la usually situated e^en 
uith or just anterior to the postenor end of the a omer In adults um 
lateral occlusion is far more frequent than bdateral and bony occlusion 
* Arch Otolaiyngc^ 13 670 (Apnl) 1931 
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ATRLSIA OF THE POSTERIOR CHOAH E 

IS far more common than tlie other tjpes In infmts the bilateral occin 
Sion H probabh of more frequent occurrence 
The mucous membrane ind turbinates maj ifter some >ears show 
atrophy or polj'poitl degeneration 
Symptoms — 'ilic sjmptoma of bilateral complete occlusion are ab 
sencc of breathing through the nose difficulty m nursing in \er> joung 
infants, m fact, it mav be occessarj to feed the infant b> means of a 
spoon or a stomach tube If the occlusion \t partial the condition maj 
not be recognized 

llie ins.ll caijties are filled with a «vcretioi) of a pcculiirl^ glain 
gelatinous consistencj, winch untatea the bps and nostrils Anosmia 
nlwajs accompanies this comiilton 

examination of the posterior narcs b> means of a naso-pliar>ngoscope 
mserteel through the mouth or the. jnlpattng finger in the nasophar\nx 
nnj aid in the diagnosis It is tinpobsihlc to pass m instrument through 
the nose 



Fig *>2 —A Nasopl aryni.CBi m rtor of & unilateral choanal atres a 

B Nftspharj id rror e»{ of • NLatcral choanal alresu (Kaaanj an Ano 

Otol Kh noJ nilLaoneoT) 

Treatment —The treatment of atresia of the posterior choan-e is the 
surgical renioial of the obstruction The technic emploied would 
depend upon the t\pe of obstruction whether membranous or bon> 
the age of the patient and tbe presence or absence.of am assocaated 
pathologic condition 

A membranous occlusion mas bereino%ed surgical^ or maj be per 
foratecl with a probe or other instrument and the opening enlarged bi 
a series of dilatations with good results m mam instances (Leinere‘) 

De-struction of the membranous tape b% means of electrocoagulation 
has been used siiccessfullv I" infants and children 

Jour Am Bried Aasn 109 347 (July 31) 193 
I Arch Otolaryniwl 31 6o3 (April) IIMO 




f TIOLOGi 


91 


t hUvroform \s (or ane^thct.n \ smiH electrode, msulnted except 
at the Ijp IS lU'-erted tlirouph the nostril until contnct is made with 
the mcmbnnoui, occlusion I rom 300 to millnmpercs of current 
(Bourgeois and I^roux’) are used lour or five treatments from ten 
dajs to three weeks apirt ina\ >k ncces.sar\ Tlie rubber co\ered 
Gnper m the msophar\ nx nets as a guide to the electrode This method 
is not suitable for osseous obstructions 
In l)oin occlusions wlmli constituU ilKUit 90 per cent of the con 
genital ca ('stliwirtr uid Kiacs*) it w nefcs.sar\ to perforati and 
break down tilt pirtitum b\ iiuans of diistls drilN curettes trephines 
etc 'I be entin Ikius ob tructioii nuisl lie rtmo\csl as will as tlie 
\x>stenor j*ortion of the ua il septum Hits I itUr priKtdure is neevssar. 
to a\oid a later nt atricnl do tm In remoMiig the occlu«ion care 
should h< takin to a%oid injuring the ptengopalatiiie canal which is 
situatcil almac aticl ju t anterior to the choanal orifii-e, or the posterior 
palatine canal situitcdju tbditndthi choanal njjcningontheoutcrwall 
^nrlous appmadii's to the oh tnuting will hn\e been tried \on 
hickin III |0il and White* ut lOIS ninoxtd the posterior end of the 
\onur jtid Ixiiu ikxIu kui b\ wav of a MihmiKOiis rcsc'ction of the 
septum 1 Ills nu thod woiiM U fiasiblt for adults onh Buddv *sug* 
gi*sts a tnnsiahtiiu approidi for infants and small cluldrin and 
rejKirts a sum*s.sful ri'ult Karuijun* in his adult jiaticnts incises the 
!>as( of the (xiliimdl i and extends a through and through incision along 
till has of the septum h ukwan! to the anterior tip of the vomer The 
incision IS then rimt<l npwanl along the junction of the quadrilateral 
cartilage and iKtiKiidieuIar plate of the ethmoid therebx creating a 
movable (hji of the e irtiUginmis septum Hu xomer i& then removed 
hack to the ntrisn tri itiiv 1 oiHinng through which the occluding 
Inme 13 aeixssihli fornnioval Hit t irtiligmmisstptuniis then sutured 
into place \ hq,t imsterior n isopharviigeal space is thus created 
rrevention of cicitnzalion with suV>set|Uent closure has received much 
attention ^nrlous nicthotls have been mentioned and tried such as 
nasal tampons metal and riillKT tiilxs or catheters postoperative 
electrocoagulation and skin gnfting of the exiioscd areas All have 
been successful in selected cases If complete removal of the obstructing 
tissue including a portion of the posttnor etlge of the nasal septum is 
done subsequent closure will jiroinblv not occur if excessive granula 
tions arc prevented 

ATRESIA OR STENOSIS OF THE NASOPHARYNX 

Etiology —Stenosis of the nasopharvnx is usuallv acquired In ac 
tjuireil '^teniyus s^Tvliihs has betn thought to be the most common cause 

‘ Re> de lar) tigol 43 K,S3 (NoTnnbrr) 1922 

• Arch OtoUrynRoI 35 C03 (A{hiI) 194'’ 

• LaryoEoseopc 28 571 1918 

‘ Arch OtoUryuRol 41 432 1945 

• Ann Otol Rhwol and gaijniKol 61 704 (September) 1942 





ATIIESIA OR STE\0‘itS OF THE XASOPIIAR^ AX 

Irawnn diplithcna tiiberculoois congenita} anomalies and mflamma 
ton lesions maj be ctiologic facton* Trauma incident to tbe removal 
of tonsils and adenoiiK is a direct ciust of stenosis in manj cases The 
various gnnnlomatous tumors miv be factors in others ITie snallonmg 
of caustics inaj protlncc tlie stenosis in <ome instances 
Pathology — Ihe soft palate and posterior pillars are adherent to 
the posterior plnrvngeal wall leaving ns a rule a small central opening 
connecting the msopharvuT and pharv-nx 
Symptoms — Tlie svmptoms are dependent on the degree of obstnic 
tion If present thev consist of partial or complete nasal obstruction 
with blocked drainage Changes in the nasal mucous membrane with 
smusitis or dcafnoas mav follow ITie sense of smell is interfered with 
as a rule The v oice has a nasal quilitv Tlie continued mouth breath 
mg mav produce changes or irritation of the pharjm and the lower 
respiratorv tract 

Treatment — “Nlanv procedures have been advocated for relief from 
cicatricial stenosis of the nasopliarvnx such ns incision and sub«eqiient 
dilation or incision and hter cautcnzation These measures hav e almost 
imariablv failed 

Diatherin> using i specially constructed knife has been ii^ for 
dcdtrojing the scar with some success 
^arlous plastic opentions in which flaps of mucous membrane from 
the cheeks soft palate etc have been used with little success Skm 
(laps mttoduced thwugb. a subUvoid pharvmgotomv opening have aUo 
been suggested 

Mackentycuts flap* in the soft palate and bv means of sutures doubles 
the flaps upward and backward thus applying the two raw surfaces 
against one mother Dilatation is practised afterward In the event 
of failure or inabiUtv to secure satisfactorj flaps from the postenor 
pharvTigeal wall he produces a cleft in the soft palate 

Technic —A horizontal incision is made along tJie normal palatal 
curv e from one pillar to the other From the center of this a perpendic- 
ular incision 13 earned through the soft palate upward well bejond the 
upper line of the atresia The adhesions are freed laterallv to this on 
both sides The soft palate is now divided into two tnangular portions 
The anterior and postenor mucous membranes of these flaps are united 
bj a continuous or interrupted stitch across their raw edge» To make 
this more effective and to do awav with tension as far as posabk w 
V shaped trough is made in the edges of the flaps a strip of tissue being 
remov ed from the tw o sides of each triangle This requires a sharp knife 
and an assistant to keep the tissues taut 

Dilatation should be carried out after both of the«e operations to such 
an extent or for such time as seems indicated 

GoocKear* suggests a method for maintaining an opening m the 
incised scar tissue A No 10 French catheter is pa««ed through the 
nose and into the plnrv av T he end of the catheter in the pharv nx is 

« Arch Otolaryngol 32 52^ (September) IWO 
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tlicn hroiicht Inck tlirouch tlic opposite jH>stcrior in^tl opening and 
tliroueh till, no c 1 lie cntlietir is cut it i proper length to make a loop 
extending hcloii the ojicning m tiu phirciiK llic two ends extending 
from till no i ire tieil to^ctlitr in front of the colmnell i lit patient 
IS mstnittixl to niint tlu i ithtUr loop back and forth <!cxcrd times i 
(lax thus prixinting nlhe'ioiis until hi iling occurs llie tube is worn 
from four to i\ wciks * r longir if iuit‘^sir\ 



AtcAofa Operation —Nichols, inserts a seton at the base of tlie web 
until cicatnzation has taken place He then incises to this point and 
inserts a silk suture through the nasophnrxTigeal opening into the lateral 
region of scarring 'liie suture is tied and left in place until a cicatnzed 
tract dcxelops The posterior border of the soft palate is then freed to 
this point 

Figi* uses the same procedure but adds a small lead weight clamped 
oxer the ends of the suture wliicli is permitted to cut through bj itself 
rhis usuallx requires from one to txro weeks After the suture cuts 
through another suture taking a xxider lateral bite is inserted Suh 

* Arch Otolaryngol 10 4*0 (Noxember) 19'’9 
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sequent dilation is employed as a rule fhe treatments require from a 
fe^ -neeka to several months Ihe silk suture method seems to give 
much better results than the plastic procedures 


NASAL TEETH 

reeth growing upward into the nose ln\e bten obser\ed a number 
of times 

Etiology — Ihe cause is unknown An obstruction to the downward 
growth of the teeth is thought to be i factor Supernumerar\ teeth are 
present in the majority of cases A single tooth usuallj the maxillarv 
first incisor or canine isinxolved but multiple msal teeth maj be seen 
at times 

Symptoms —S\ mptoms ifpre^nt are I)o^slhle(hstnlctlon to breath 
mg on the nfTected side crusting and iileention nasal discharge fre- 
quontlv with odor bloc<hng from the region of the tooth (Hitschler') 
and neuralgic pain simulating tnfaiial neiinlgn 

Tlie diigno'-i'' is made from the examination and the roentgen rax 

Treatment —The treatment if indit iteil is b\ surgical remoxal 


ATRESIA OF THE ANTERIOR NARES 

Atresia of the anterior narcs i'% rare It is much less common than 
atresia of the posterior nares It max I e congenital or acquired uni 
lateral or bilateral complete or partial 

Etiology —Acquired atresia max be due to trauma infections caustics 
or fatiltx surgical procedures 

The congenital form has been attributed to inflammatorx processes 
during intra uterine life (Chcatle) a dexelopmental anomalj of the 
pouch of Jacobsons organ (Williams) marked proliferation of the 
epithelium (Schaeffer) persistence or plugging of the anterior nares 
dunng earlj embrj onic life or according to Thomson the condition max 
be caused bj a web of skin at the junction of the xestibule and the 
nasal chamber (Cinelli*) Jerxex* suggests the condition max be the 
result of faultj dissolution of the tissues before birth somewhat similar 
to the web found at times in tl e lower end of the nasolacrimal duct in 
the nexx bom 

Symptoms —The sx mptoms of complete bilateral occlusion m the 
infant would be difficultx in nursing month breathing and possib'lx 
asphysia at times 

Treatment — The treatment consists m the surgical remox al of the 
atretic membrane and st times the use of Thiersch grafts to line 
the raxx area to prexent granulations and TOotraction Before appl' mg 
the skin graft the field must l>e drx and the graft must ad! ere swugK 
to the exposed area The graft is held m place for ten daxs or more 
bx means of a rubber tube or light packing 


Arch Otolaryngol 28 011 tDweiobet) 193S 
» Arm Otol Rh nol aodLatjugol 49 «I2 (December) 1940 
•Ann Otol Rh nol and lAiyii*ol B3 182 (March) 1944 
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\sTnMA \\s\i ir\7)noTmnF\ 

ALLERGY 

Amjhc\ or Ii} pcr'cnsitn tness to mnnv usually harmless substances 
commonlj encounlenKi jn the diet or cn\ironment manifests itself m 
such di\crie conditions as ha^ fexer hxperesthetic rhinitis asthma 
eczema, urticaria and mipramt 

The tenn allcrpj ma\ be taken to mean a pathologic hjpersensitixe- 
ncss of bodx tissues to a substance (usualK protein) xxhich is harmless 
to the majoritx of indixuliials 

Etiology — kl Ica^l txso factors arc m\ol\cd (I) a certain constitu- 
tional sensitization iisinlK inhcrile<l an<! (2) the prc<ence of the specific 
exciting substance The im(!erl>ing mechanism of this hsTiersensitixe- 
ness IS not knorni 

Tlic most commonlv accepted theort of the mechanism of allergx is 
the ‘cellular theon I he cellular thcorx of allergj is explained bj 
the exciting agent or allergen coming in contact or uniting nith the 
antibods m the sensitized cells producing a colloidal shock reaction with 
the production of histamine uhicli ma> be a factor in the production 
of ollergs or produce cfTccts similar to the reactions uhieh occur in 
allergic states 

Tlic ‘ humoral theorj of allcrgj is explained b> the antibodx in 
the bods fluids or cells coining m contact witli the exciting agent or 
allergen in the blood uitli the production of a toxin (anaphj latoxin) 
u hich produces the lesions and sjTnptoms 

Protein or protein denxatixcsubstances such as pollen moulds, carbo- 
hjdrates drugs and c\en metals or phj'Sical agents can lead to these 
reactions 

Hereditj is an important factor in allcrgj The nature of this mflu 
ence 13 not knorni but it seems to be a dominant hlendehan character 
It has been estimated that from 5 to 10 per cent of all people give some 
clinical manifestations of allergy An e\en larger number uill gne 
positixe skin tests without clinical exidence Rowe* in an analysis of 
2000 students at the Unixersity of California found a personal history 
of allergx in 33 per cent and a family history of allergj in 35 per cent 
Vaughan* including migraine, gastro-intestmal allergj and food idio- 
syncrasies w ith urticaria, eczema hay fever and asthma found e% idence 
of persona! allergj in 60 per cent of the total population m a community 
of over 500 persons Women are more likely to transmit the condition 
than men 

Contnbutory factors are reflex imtation and foci of infections, espe- 
cially'in the production of asthmatic attacks 

> Arch OtoUrynsoI 21 053 (June) 1935 
• Jour Allergy 6 ]S4 1034 
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The various agents may gam access to tlie bodj b\ inhalation 
ingestion contact or injection 

Pathology — J lie illergie nasal and sinus mucous membranes show an 
cuunatous iiifittritiou of the subepitlidnl stroma with hj persecretion 
md dcsqinmation accompanied bj a cellular mfiltrition in the tunica 
propria of eosmophifa lymphocytes and plasma cells Large numbers 
of pus cells in the secretions yyithout cosmophilcs usually indicate a 
purely suppiintnc process This suppurative process is a secondary 
manifestation in most cases of insal allergy especially in the htfer part 
of the SC 1 S 01 I in hay fever 

In chronic allergy the mucous membrane will also sho^ the char 
actenstic edenn but with an accompam mg fibrosis A preponderance 
of cosinopliilcs accompanied by lymphocytes and plasma cells will 
also be found Hyperplasia of the mucous membrane is a later mam 
fcstation 

Ihe most constant change of the bronchial mucosa in asthma is an 
cflcma or serous infiltration of the siibcpithelial connectiv e tissue accoin 
panictJ by in cosinophiiic indltration tilth the addition of small lymph 
I evtes and plasma cells Some connectiv e*tissuc hvper| hsia is present 
around the arterioles and m the tunica propria The surface epithelium 
rnnv be thickeiietl from manv layers of stratified columnar cells \ lo«s 
< f cilia and areas of desquamation inav be oI)«crv cd in some cases 
live glanduhr structures iwialK arc<ldate<l and filled with secretion 
In advanced stages an atrophy of the g!and> mav occur Sanations 
arc found in different cases or in the same specimen 
Ilont changes if present arc confined as a rule to the ethmoid cells 
where a tendenev to dccalcification inav be seen 
Tiie differential cell count taken from the edematous areas ina\ show 
eosinophilcs 20 to *10 per cent Ivniphocvtes 2o to per cent and 
plasma cells 15 to 10 per cent 1 he number of oosmophiles in the blood 
the tissues and m the nasal secretions shows vanatious m the same 
specimen or in different cases I osinopliiln is ^I o found in worm mfec 
tions mvelogcnous Icukemii and at times m scarlet fever and some 
skin diseases 

The epithelium m vernal conjunctivitis is swollen and a connective- 
tissue proliferation with sclerosis and hyahnization is present Tlie 
glands and secretions are full of cosinophiles and lyanphocytes 

Vasal mucous polyps arc common m allergic conditions of the res 
piratory tract and rare in patients with non allergic diseases A personal 
or a familv historv of allergy or positive skin tests can be obtained m 
most cases 

Exammabon of the Nose —The examination of the allergic nose reveals 
the mucous membrane discolored graynsh pink or bluish gray vritr 
swelling or edema particularly of the mfenor turbinate and in the middle 
meatus or anterior ethmoid regions In more advanced cases hj^per 
plasia and polypoid formation may be observed The polypi are attached 
usually m the antenor and posterior ethmoid regions The sinuses 
particularly the ethmoid cells and the maxillary antrums miv show 
edema fayTierplasia and polypoid degeneration 
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\cm'il conjuoctiMtis is clianctenzed bj itclimg photophobia and 
lacnmatioQ Mucus is usually present, cspeciallj m tlie morning The 
'ccretion contains eosinophiles as a rule 

Difierential Diagnosis — The diiTercntial diagnosi:> should be made 
from sinusitis reflex nasal ncuro cs nciitc rhinitis mechanical irritations 
and cerebrospinal rhinorrhca In these non allergic manifestations 
there is an abicnce of itclung of tlie ejes nose and roof of the mouth, 
which 15 frcriucnth present m true ha\ feicr Also there would be a 
lack of an allergic Inston 

HAY FEVER 

na\ fc\er imN Ik. di\ide<l into three tifies according to the time of 
tlie onset (Northern and Instcm states) 

1 Earh "spnng u^inllv occurring in \priJ and carl> ^lajr due to 
pollens from trees 

2 I*atc «;pnng or carlv summer u-'U ill\ occurring in Ma> to August, 
due largcK to pollens from the following grasses timotln (Phleum 
pratense) sweet x emal ( \bthoxantlmm odnratum) June or Kentuck'v 
blue (Poa pnten is) orchard (Dictxhs glomcrata) redtop (Agrostis 
alba or palustns) and rje (Socalc ccnic) 

3 r ill occurring about the middle of \ugust until frost due to a 
lirgc extent to the giant and dwarf ngwetaj pollens (Ambrosia) 

Tlie grasses causing the late or eatlv summer ha> lexer named 
m their order of pollination are sweet iimal beginning the first or 
second week m Mai, June grass the second or third week m Maj , 
orchard grass the third or fourth week in Ma\ timothi, redtop and 
rje the first or second week m June Pollination continues in all these 
grasses until about the middle of Jiilj 

Tlmotlij IS the most important of the griss pollens producing mid 
and I ite summer hax (c\ er m tlic Northern and Eastern states Bermuda 
grass and Johnson grass arc the most important in the South Pastern 
states In the Aliddle cst broom gri'a and blue gnss predominate 

Tlie ragweed (ambrosia) tjpe of ha\ feicr which mikes its appear 
ance in the carl\ fall is the most •'Cierc iiid longest in duration of an\ 
of the seasonal attacks On account of its buonnci this ti^pe of pollen 
IS I era wideh distributed The pollen granules are earned eien bj 
light wands scxeral miles from their source In the Eastern part of the 
United States the ragweeds (giant and common) are the most abundant 
meml>ers of tins famil> The Western ragweed sand bur and marsh 
elder are the most important causes of fall ha\ fe\cr m the Western 
States with the wormwoods (mugwort sagebrush) and franseria pre- 
dominating on the Pacific Coast In tlie Southwest the amaranths 
(careless weed and pigweed), salt bush, and the chenopods (Iamb s 
quarters) are important dunng late summer and fall 

There are man> localities to which these generalizations do not 
apply In some districts other plants less common than those named 
aboie predominate 

Hay fever from grasses is more jirexalent m England and on the 
Contment than m this country 



OS 


HAY pm ER 


^ < 


It his hccn cstiiiiitcd tint tlip lite spring md siimnier cases occur 
about eiglit tunes as fixqiientli is the cirls spring tjpe and the fail 
tj pc about tw ic^ ns frequently as the summer c ises About 5 per cent 

Arrnt xiiure Paiis»Tiov I priom • r Siup opthl Hay 1 ever Piant» in the North 

FRS AND I AHTEHV UNITED STATTH IN TIIE LaTITVDE OF CbiCACO 
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of the cases are attributed to the wind-borne tree pollens (particularlj 
willon, hickory ash oak elm and Hack nalnut) These cases are 
limited for the most part to a penod of one or two weeks in the early 
sprmg About 26 per cent of hay fei er sufferers ha\ e the combined 
summer and fall tjT>es , i - 

The various plants tiiat are pollinated b> insects such as clover 
dandelion, daisies honej suckle, roses and golden rod are not of great 
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importincc as patients siiH-eptiblc to tlie^ pollens are affected by 
intimate contact onl\ \s a result atticks from tlicsc pollens arc few 
m imtnbcr and more or less mild in tjpc 
Symptoms —The siiiiptoiiwof luj ftair in. tliovc of an acute coryza 
sncli as malaise paro\^^>nnl sneezing s?rous di‘>tliargc, headache etc 
to ahich arc nddcil an itching in the region of the “joft palate and the 
mcilian palj>rbral commissures (inner cantlii) of the ejes ilie sneezing 
IS accompanied b\ profuse lacninatioii and ■serous nasal «ccrction and 
b\ congestion of tin, conjimttiM Ibc profuse ■'crons discharge from 
the nasal mucosa mu he followed by a contraction of the swollen 
mucous membnne which brings tetnjiorar^ relief 

riie serous secretion from the nose is acrid, and cveonates the alre of 
the nose and the upper hp Flic secretions may become ‘scro-mucous 
and in some cases purulent in ch iractcr if a secondary infection occurs 
Intermittent and alternate blocking of the no«e arc present During 
the contmuanct. of the nas.d obstruction the patient suffers from the 
paroxysmal sneezing headache and lacrimation 
The phar\-nt is often dr\ and painful upon ilcglutition The tonsils 
arc not usualh mflamctl although they nine be 
Tinnitus aurmni is frequently present and is ilue to a swelling of the 
mucous membnne of the euslachian tulics 
Tie appetite is impaire<l with a corrcspomhng loss of weight 
Symptoms are worse on dr\ sunny dusD and windy daes than on 
nine days Tliey are usually wor«c in thecirly morning Ihey are 
aggraaated by the proximity to the pollen and as a result are much 
worse in the countn tlian m the citi Tierc is rclalue freedom at the 
seashore caecplmg when there is a land breeze There is usualh com 
plete freedom during an ocean \o\agc 
Diagnosis Stan Tests I »>t routiiii to^t^ tin muUiplt pumture or 
scarification methcn! is hmsI hut f«»r testing tin deprtt of skin sensitiaitx 
the intruut inemis jiriMaslurr is csHiitnl \ftrr w ishvug the skm with 
alcohol and ethtr extracts of th< \«rimis allergens ire apphe<l to dif 
ferent anas about 2 imlu's ajvirt 

The Multiple Puncture Method —A sterile needle held nearly parallel 
with the skm is inserted m an oldiquc manner through the drop of pollen 
or other extract into the epidermis Stx to eight shallow stabs are made 
m order to carrs the pollen extract into the deeper layers of the skm 
The Scarification Method —A stenie needle scarifier or a dull knife 
is used to abrade or scratch the outer layer of the skin about J inch 
long The pollen extract is cxpcHwl from the capillary tube oxer the 
scratch and gentU rubbwl with the side of the tube 

If the cutaneous test is made with dried pollens a drop of normal 
salt solution or N/10 sodium hydrate is applied to each scratch The 
dned pollen is then placed in the drop of liquid and gently rubbed m 
One scratch is left with a drop of salt solution or sodium hydrate as a 
control 

Intracutaneous Method —In making the intracutaneous test which is 
the most accurate of all minute quantities of sterile fluid extracts of 
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. .. ..o^t o>.‘-o,f.r«>f.‘'-rr " 



tried A guide to tl e treatiiier t !■> obtained from the degree i i I'l ich 
the patient reacts to tl e a anoiis extracts 
The Reaction If hj'persensitueness to the pollen protein exists 
within five minutes to one-half hour there mil appear about the site 
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of in(Hul'»Uon n ifiMnict urticnml whtil }n\ing n sh iri)h defined but 
irngtihr lH)nlcr 'ind often h«;tinp for K-Mnl hours ihe T\IicaI will 
A ir\ from 1 null to 1 inch m di imeter with the ckxated irei more or 
li'.s white nit! snrronniliHl In \pinkbhisb ilu lnttn^lt\ of the n iction 
13 usinlh hut not iirojxirtion li to the mticipited of 

the clinic'll sMiiptnrns rveudon. ictions irt usiiiIK ‘.mill rtpul-ir and 
circmnscnlM-Hl 

Ophthalmic Test —In the ophtlnlniic test i stnill ainoiint of the 
suhstancx. in a (lr\ or extnet fonn is droppeil on tlic tonjunctn il snr 
fact, of the lower t\thd \ mction imnife^ta it«clf within i 

few rnimiles In idhinp and biimiiiK of the t\c 1 icrini ifioii reddening 
of the conjunct^ i ind at times mval symptoms on the corresponding 
side 

Intranasal Test —In tlu tittriiiis.il tist tlu alkrgin is dropped or 
spn\ed into the no-stnK \ poMtuc mctiou is sliown b^ itching 
sncczingv rhmorrlu i and ctUmatous swelling < f the imitoiis memhrane 
In contact derimtitis the patch tests m i\ !>< its<d 
Hcactioiis to tests with bacterial protciiis jni\ be dclntd as much 
as twcnt\*foiir hours following their npplicition 

Positive skin tests do not constitulc i ehignosis V careful historv 
is of equal imiiort intv 'Hie ideiititv di tnbiitioii and habits of tbe 
haj fever pluits of the patients localitv iniist he known The pollen 
of in«oct*polhimtc<l plant' uch as sunflower goldtii red dais\ aster 
and all cultivates! flowers is of little imiHirtanet 
Treatment - Pollen Vaccine —'Jhe inoilioel of ihseiisitization against 
pollen is bj the adimiiistntion of inert asiiiglv strong ilo^es of an extract 
of tlie jiolkn or pollens to which the patient js specifie-illv sensitive and 
m contact with -o tint the dosage ends after the tunc of tlie on^tt of 
the svmptorns It is preferable to eintiiuie throiigl nut tlie season of 
heav lost nlniosphcnc jiollcn coneentratinn 1'e.nn mint descusitization 
IS not prnduceel as a rule so tl t process Ins to he repeated each season 
Tlierc are all decrees of Iivpcrsriisitivcncsa to the various jiollens so 
thateverv allergic patient rcejUircs careful individual studv 
Tlie pollen unit is the quaiitite of pollen tovm which can be extracted 
from the thoiisandtli part of a milligram of pollen 

pviwuwnvri' tfxrstiitct'fi sffffc/fd be frAwv wr ie text jieeXs 

in advance of the attacks of hav fever so the descn‘=itization mav occur 
More the height of the pollination 'I he injection mav Le given at 
intervals of from a dav to a week apart elepending on the local and 
general reaction V following treatment should be omitted until the 
reaction ha« disappeared from the preceehng one Ulie amount of the 
antigen should he measured with accuraev using a special Dick or 
Schick sj-ringe 

Tlie best guide to the intervals between and rate of increase of the 
injections js the response of the patiwit as ev jdcnced bj the local and 
constitutional reactions (or lack of reactions) In a verv small per- 
centage of the patients (probablj 5 per cent) the beginning injection 
may be as low as 4 units and the maximum final injection may not be 
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. igher tim 1 150 ) units; honescr. it is possil.Ic to carry most cases to 
10,000 uiuts or l.iRlier The maxinmiii close of the prophjlactjc senes 
should be rcacJiod at approximately the beginning of the ha\ fever 
season. 


ScooESTEn Dosaqb for the Average Case 

Dose 1—01 cc of the 1 to 10000 dilution, IQ uniU 

2-0 2 “ " 1 “ 10 000 ' 20 ‘ 

“ 3—04 “ • 1 “ 10000 “ 40 “ 

*■ 4-0 7 *• “ 1 “ 10 000 “ 70 “ 

S-0 1 *• “ I « 1000 " lOo “ 

“ 6—0 2 “ •• 1 - 1000 “ 200 “ 

“ 7-0 4 •• “ I “ 1000 “ 400 ‘ 

8_o 7 “ “ 1 « 1000 “ 700 “ 

“ 0-0 1 “ *• 1 “ 100 " 1,000 ‘ 

” 10-0 15 • ‘ I “ 100 “ 1 500 “ 

“ 11-02 “ “ 1 “ 100 “ ,2000 “ 

12- 0 25 “ I “ 100 " 2 500 “ 

13- 0 3 “ “ 1 “ 100 “ 3 000 “ 

'* 14—0 4 “ *' I “ 100 “ 4,000 “ 

" 15—0^ “ “ 1 " 100 “ 5 000 “ 

“ 10—0 6 “ “ 1 " 100 “ 6 000 “ 

“ 17—0 7 " “ I “ 100 “ 7 000 " 

“ 18—0 8 " 1 " 100 " 8 000 " 

” 10-0 0 " " I " 100 " 9 000 “ 

“ 20—10 •' “ \ " 100 “ 10000 " 

Co-scasonal doses— 03 ” “ I " 100 “ 5 000 “ 


The co-seasonal doses of 5000 units may be repeated at weekly inte^ 
vals until the height of the pollen season is past providing constitutional 
reactions do not occur 

Before the pollen solution Is injected, the piston of the syringe should 
be v.itl\dcawTi If blood etvtete the syringe, it should he telusetted to 
avoid inj'ection of the solution into a \cnule or capillary An injection 
should not be increased or it may be advisable to reduce the amount if 
the previous treatment gave rise to even a slight constitutional reaction 

The intensive form of treatment may be given if the time is short 
By the intensive treatment is meant the entire senes of preseasonal 
injections given in a short period of time, that is, in the two to four 
weeks preceding the onset of the hay fever This necessitates giving 
the injections daily or twice daily in the early doses and as frequently 
as the reactions of the patient will permit in the later doses 

Tlie perennial treatment is especially mdicated in certain sections 
of the country where there is more or less pollen m the air throughout 
the year The treatment is continued after the pollen season at intervals 
of three to four weeks, with a below maximum dosage, depending on the 
patient’s response. Before the pollen season starts the dosage is again 
brought to its maximum 

The oral administration of pollen seems to give limited immunity 
through the action of the injest^ pollen on the gastro-intestinal mucosa 
Its ultimate status has not been detennined as y et. 

Treatment is preferably preseasonal but may be co-seasonal The 
doses, expressed in Noon units, begin with 500 units and gradually 
increase until 240,000 units or more are taken Much larger doses are 
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pi\cn oralK tlmn lopodtniucalU II t\ nn. twict a week as n 
rule with the iinin meal ni winch tlcrc is n hhenl allowance of fat 
hrom fifteen totwentj Rndtnlh intrcasiiijj tlose^ arc u mils necessary 
to reach the mnintemnce do cs of from Wl (KIO to 2-10 (KH) units or more 
The maintenance tloscs are giscn wceUs 

Lnduc reactions (usmlls R*istro»intcstiinl) art handled in the same 
manner as giscn for the hsixxlermic injections 
Anaphylans — \ constitutional or aiiaplislactic ri iction inaj occur 
in a small per cent of injections It takes, the form t f a sudden general 
urticani or an acute attack of asthma or I a\ fi,\ cr 
It usmlK occurs within the first thirt\ or fortj five minutes Lpon 
the appearance of tin, mptoms a touniiqiiit inuv he placeil abov e the 
site of the inocuhtion and | to 1 cc of I to IWX) tpincphnne injetteil 
sul)cutaneousI\ an<l rc{>catet! if neccs.'arv S\ mptoms are relies eti 
promptK as a nile llic tourniquet may l)c loo cnwl and tjghtenwl at 
mtcr\ als ov er a pcricxl of one hour or until tl c s\ mptoms do not recur 
Palliative Treatment Innous local and internal rtinedies have been 
U’!e<l for temporan. relief 

I pvnephnne is often svicecsw fulls n««l It shoull l>c applied to the 
nasal mucous nurobrnne with a spras or with thin pUnlgets of cotton 
pasted oser the surface of tic mucous inomhranc In an occasional 
case It excites irritation and sneezing 
h pUeilnnc occupies an important place in tl c treatment of Iia\ fever 
Its effect IS similar to that of epmephnne hut more prolonged Pplie- 
dnrie possesses tl e additional advantage of licing effective when admm 
istered by mouth Capsules containing cpbeilrnic | gram and amytal 
I gram taken everv two to four hours or until rthcveil havel een effective 
for the relief of the symptoms 

I,argc do>es of vitimin C (i»() to 7 »<> mg daih) have had some 
favcribh rt ports SiKliuni hwarb natt inav lit. given with the ascorbic 
acid to rwhict tht aciditv for sensitive patients 

Potassiuiii chloride given IP grams at n time five tunes a dav has 
been rtportevl vipon favorably ui recent liter iture in treating all forms 
of allergv including hay ftver Its exact value has not been determined 
as yet 

Alkaline solutions may be spray c<l into the nose with temporary 
\ti srjine cases a msa\ AtwitlacavVlVi •aSkaVj’sve wAXiViWi va s.xsAVi’i’h^ 

riit Itching of the iiiiitr < inthi of tht t\« innv I e relieved hv the 
ft How mg prescription iisol a evt drops 

f I e{ 1 nnp hj iriM 1 1» de 

‘*o<I uttl borate 
Done »c d 
Camphor water 
Rose water 

Calcium lactate powder or one or two tablets of calcium gluconate 
(2o grams) three times a day from one-third to one hour before meals is 
of distinct value m many cases Ampules of sterile calcium gluconate 
solution may be used for intramuscular or intravenous administration 
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Palliatue rcljcf of msal obstruction mav be obtamed by the sub- 
niiicosal injection into tlic lower border of the infenor turbinate of a 
sclerosing solution 'such as a 0 5 to I cc of a 5 per cent solution of sodium 
inoitlnntc llic same result may be obtaineil bj cauterizing the inferior 
turbmatc v.it!i llie clectnc cautery 
Histamine Desensituation — Histanune a priman stimulator of the 
autonomic ncr\ous s^stem and capdlara dilator has been used m the 
form of histamine clipliospliate to induce dcsensitization to histamine 
Increasing dosCii of the substance is gneii for ha% fe\er and other forms 
of allcrp with good reports in many instances Tlie beginning sub 
cutanmis viose la 0 1 cc (or less) of a solution of histamine diphosphate 
etjuu alent to a I to 50 000 tlilution of histamine base According to 
^^llIlam‘^ ' tins do«e would not precipitate symptoms m the majoriU 
of cases Substtjuent injections arc R»\cn twice daily increasing each 
time In 0 1 cc until symptoms or allergic signs disappear The mam 
tonance dose in most instances is 0 5 cc of a 1 to 10 000 dilution of 
lust mum- base llc-appearancc of the allergic s\ mptoms are common 
after discoutmuance of the treatment 
Ilapammc a liistamme-azoprotcm without free histamine has been 
found m a limited number of reports to be elTectne m treating allergic 
conditions minus some of the disagreeable systemic effects of histamine 
Antihistacauie Therapy —Betndnl (beta dimethylaminoetlnl beilz 
hydrvl ether lisdrochlonde) anew intihistamme preparation decreases 
the \asodi!ating action of lustaimne Reports from the Maso Chiwc 
OfcLlin and Ilorton ^^^IIIam3 and Code*) m a limited number of 
patients suffering from haa fever and perennial vasomotor rhinitis 
indicate from 50 to OO per cent temporary symptomatic relief Svanp- 
toms tend to return within twelve hours after the drug la stopped 
Benadryl seems to give «\mptomatic relief m the various other tvpes 
of allergic reactions as well as ha\ fever The average adult patient is 
given oO mg from two to five times daily Some disagreeable side 
effects such as nervousness vertigo or drowsiness have been reported 
m some instances 

Pvribenzamine hydrochloride has a therapeutic effect similar to 
benadryl It is given to an adult patient m 50 mg doses two to five times 
daily as neccssarv 

\iacm (nicotinic acid) has been used in the treatment of the vanou 

dose of 2o mg 

on each injection until a maximum of 100 mg is reached A maintenance 
dose of 100 mg is given subcutaneously once a dav for three months 
then the same dose by mouth fra another three months In most 
instances it is necessary to continue the oral treatment to maintain 
relief 

Ionization —Ionization of the nasal mucosa for the relief of nav fever 
has been tried m recent v ears with disappointing results 


* Ann Otol Rh doI and Latyngol S3 397 {September) 19-14 
« Proc Msyo Clin 20 417 434 439 (November U) IMo 



ALLERGIC RHINITIS HYPERESTHETIC RHINITIS 

Synonjms.— I’crcniiial liav Ie\cr, \a'vjniot«r riiiniti's, Indror- 
rliea, and atopic corjza 

There are a preat inaii\ patients ttho complain of liay fc\er-like 
sNiiiptoms tliroiiglioiit the .\car, without seasonal pcrio<licitj These 
imlhidiials arc irritate*! bj stibitanccs other than pollen although pollen 
ma\ Ik* included in their stnsiti\»t\. As tlii*> subject has been cohered 
under Allcrgj’ and Hax rc\cr a brief su(iimar> onh \eill be gi\en. 

Etiology.— A common •'ubstance re>|Kiiisiblc in these ca«cs has been 
orria root. This powder h an imiwrlant component of rouges, face and 
h.iir cosmetics, as well as of \nnous honsehohl powders Other common 
inh dants arc bou'^ *iust, fe.ithcrs and in«ecticides Certain foods such 
ns whe.it, milk, eggs, ehocol.ite, foIlntoe^, string-beans, etc , are common 
ofTcndcrs. A few* drugs sucli ns ijiecac, aspirin, epiminc, nietbjl salicylate, 
caroid, l.\copo<lium. etc , m.a\ procluce tlie symptoms 

Vasomotor cases ba\c Inm divide*! into tlie allergic and non-.allergic 
ty {)cs Many of the non-.dlcrgic ty pes show some endocrine unbalance 
The symptoms of tlie two ty|K*s of c:i'-e*Hare simikir. and it is practic.ally 
impo'islble to difTcrcntiatc them cliiiic:ill> The question of the relation- 
ship of internal secretions to .dlcrgy is tlicrcforc pertinent It would 
seem tlint any' undue taxation of th<* .uitonoinic nervous mechanism 
tbroiigb fatigue, toxcmi.i, faulty imt.diobvm. bypovndocrint* or hyper- 
endocrine function will result m syinpithetic re.icfions, of wliicli vaso- 
motor riiinitis and allergy are possible rv*l itc*l cxpres'ions 

Allergic reactions arc cla«sifio<l into four type**, according to the mode 
of cntr.ince of the exciting factor Tlie first ty7>e constitutes the inhal- 
ants, such as pollens, cosmetic powders (orris root), household dust, 
animal emanations, and gases of various n,iturus The '•econd type of 
allergic rc.iction results from the ing**sti*)n of foodstuffs, as cereals, eggs, 
and milk. Tlie lliird group is due to Inctena or their by -products, such 
as frequently accompany mfections of the nose, tonsils or mtestin.al 
tract. Tills form is usu.ally associate*! with almornnlitics in blood 
chemistry, essentially’ a high iiric aci*l and low calcium content Duke 
has reportc*! a fourth type, in which the patients .ire sensitiv c to phy steal 
agents, such as light, heat and cohl 

lUjAotns. — K 'n'lstory isusua'Ay lAnaineAvS 
vrith nasal blockage alternating from side to side associ.ited with itching 
of the nose and palate at any time of the year \Liny observers con- 
sider itching of the nose, throat, roof of the inoutli or posterior pharynx 
as pathognomonic of hypersenritivcness Frequently a family history 
of allergy, including migraine, urticaria, <jczema, asthma or angio- 
neurotic edema is obtaine<l Contact with any of the known allergens 
m.ay precipitate an attack 

lihinoscopic examination reveals a bogginess of the mucosa and 
turbinates. The color is a pinkish-gray or a gray As the hyperplasia 
and edema increase a polypoid degeneration may be observ ecl^ !Micro- 
scopic examination of the nasal secretion usually show’s an eosinophilia 
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If the «ictnfions irc tuclil irul pH '1 (lcHunstr\tc«! -x -^imistw or 
‘=ecoii(I'ir> infection {« conwicreil to be present Skin testing is 
of greit help in esttblisbrng tlie tlngtiosig ITie intradermal test is 
usualli considered more accunte Ilvecy case cf wyn seasonal atopic 
corjza should be tested nith the entire inhalant group including the 
pollens with the foods and nitli the bacteria 
Treatment —The immunologic treatment of cases of allergic rhinitis 
slioniiig definite sensitization to the inhalants may he tried If the 
patient IS lijperseiisitnc to anj particular agent m his emironment he 
should be protected if possible from contact with this particular sub- 
stance In man^ instances Iionc\er it is impossible to eliminate the 
ofTcnding factor In the latter cxent dcscnsitization may be attempted 
by graduallj increasing doses of the antigenic substance until tolerance 
is acquired Ihis tolerance which is obtained is onl^ temporarj inmost 
cases and the procedure will Inie to be repeated at intenals of a few 
months to scicril years In cases in which no sensitiseness can be 
demonstrated an underlying endocrine basis should be searched for 
and if such basis is established proper treatment instituted 
In the bacterial type cultures ate made from the nasal and throat 
secretions and tested intndcnnallv the ones that gn e positiie reactions 
are used for treatment 

Histamine and tlic antihistamine compounds m la be u«ecl in allergic 
rhinitis ns lifted under the treatment for ha\ fever 
M alsh* found the injection of alcohol into the sphenopalatine ganglion 
gave symptomatic relief m both the allergic and non allergic type of 
vasomotor rhinitis 

TTie administration of calcium salts with thyroid extract together 
with irradiation with the air-cooled ultra violet light as reported by 
ISovak and Hollander may be efficacious m a few cases 
Non specific protein substances such as peptone tuberculin typhoid 
vaccine milk etc may be tried as some favorable reports have been 
reported in the literature from ting form of therapy 
Palliative relief is obtained from 1 to 3 per cent ephednne sprayed 
into the nose as indicated 

ASTHMA 

Etiology —There are two types of asthma the allergic or extrinsic 
and the bacterial infective or intrinsic type At times the two are 
combined The first group vs more common \n adults and the second 
m young children and old persons About -10 per cent of all asthmatic 
patients show allergic reactions The percentage is greatest m children 
and young adults 

The exciting substances are of a great variety The more 
factors are the inhalants pollens animal emanations household dust 
cosmetic powders and foods The most common foods are cereals 

°"Baclwii?Sectn e asthma appeals to be primanly of bacteml ongm 
It IS not uncommon to see improiement in these cases it infected tonsils 
* Arch Otolairnsca IS 93 (July) 1932 
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or smtiscs ln\e been projitrlv llic tendency to li\persensiti\e 

ncs.^ sectns to l>c inlicntwl m l>oth Ujmjs ni n pcrccntnpc of cases 'llie 
iiilicntw! tcnckncv !iowc\tr is non specific ns to tin dlergcn in\ol\c<l 
In \er\ \oini}: cliildren with e\tnnsic 'istfinm the allergen is usiialh 
ingested In ndiilt lift inlnUtion and contact are more important in 
initiating isthmn I rcqucntl^ the asthma begins after an acute respira 
tor\ disease or a mon or less protracted senes of colds A diagnosis 
of tnic hittenil nstlimi should lie made onl> after tliinination of all 
other pos ihle allergic f ictors 

Hazictmc bchtxcs tint a toxic slate is pre tnt m all cases of asthma 
and that this with inahnorinillv imtaMe 5cnsor\ org-in compnses the 
two pnxhicing factors m the spasm of asthmatic attack Pollen asthma 
H iibualh aggn\ itetl h\ the inhilation of dust or irritating xapors by 
the wlois of llowcrs the essentiil oils or perfumes bv changes in tern 
peraturc thingcs in himmetnc pres nre and b> the quantitj of 
moisture m the air 

Bronchtil allcrgx dm to scnsituoncss to the \anous allergens maj 
l>c brought out or made worst b\ acute bronchitis or rhinitis The 
mcclianibm of the pamxa mu is not cIcarK understood 

Symptoms — llu <h in(ttristu sMiiptoin of hronehnl asthma is an 
expintoiw wh(*eze InqmntK there is the expectoration of thick 
tenacious mueuo rich m oo mophiles The wheeze is due tithcr to the 
contraction of the lattic'c‘4ike m« culature sunrwmchug the bronchioles 
to eilema of tlie hmiidiiolar munnis membrane or to masses of stickv 
mucus in the lumen <»f the liromlnohs In Ic^s marked ca<!es cough 
and shortness of lire nth on exertion max hi the onK marked bronchial 
sxmptoni 

Diagnosis — 'lh< dngno h of asthma is tmde b\ the historj and the 
cutaneous reaction flic intndcrnial mtthod of performing the cutane- 
ous reaction is usualh useil as it is easier and more delicate Associated 
allei^ic disturbances max be seen especnilx m children such as abdomi 
nal pain and cramping anorexia rtgnrgitation urticaria edema eczema 
and food toxemia 

I ood allerg> is indicated bj » history of migraine certain gastro- 
lutestmal manifestations of foo<I illcrgx asthma urticaria or angio 
neurotic cilema and a historj of eczema m mfanej \ carefully taken 
Vi’ib'itny imA sk.'jj. w.xU. 

usually enable one to make a diagnosis of the specific allergies how ex er 
all positive skin reactions do not mean necessanl> the presence of 
allergies llie negative skin reaction in food allergy may he due to 
delaxed clinical disturhaiiccs or the result of a cuinulatixe effect oxer a 
period of dajs or weeks If food allergj is suspected and the skm tests 
are negative an elimination diet may be used In inhalant allergy the 
history is of great importance 

Treatment —The condition can be rehexed in a large percentage of 
patients by ax oidancc of the substances to which they may be sensitive 
this 13 impossible or impractical specific protein treatment is 
justifiable In specific protein treatment the offending allergen is given 
subcutaneously in mfinitesimal doses to start with The dose is increased 
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as npidli as the patient s toJerance will permit and is continued until 
the patient gams enough tolerance to stand the amount with which his 
habits and enuronincnt bring him into contact 

1 he patient n ith pollen asthma in whom the cause cannot he renioi ed 
ma> be treated the same as the patient « Ith ha^ feier tint is n ith pollen 
extract injections 

In the bacterial t% 7 )e cultures taken from the mfecteel focus and tested 
intradcrina!!\ are used for the treatment Good results are obtained 
from treatment nitli stock pohxaicnt xaccines autogenous xaccines or 
xaccine filtrates of the correspoiidiiig organi ms preferabli m a con 
ccntration of 'jO(K) million organisms per cubic centimeter for the later 
doses If one is unsuccessful m fmilmg the allergen responsible for an 
illness sxinptonis can often lie rclicnxl tcinporarilj In the use of non 
specific protein thenjn 

Ilistanimc and the iiifihM imiiie coiiii>ouncls is gnen for the treat 
mtiit of li n fex tr in i\ bt triwl is for other f< rms of allcrgx 
As a tcmporxrx cNpcdient the use of qnntphnne (1 to 1000) or 
ephedrme (I to 3 per cent) can be rccommenilcd If epinephrine i5 u«ed 
it IS advisable to start xiith 05 cc or less subcutaneouslj or mtrflinus- 
cularlx gixcnsloixlx Dosesof 0 2> to Oo cc can be repeate<l at five or 
ten minute intervals until the patient is reliexed Massage of the site 
of the injection will prolong the action of the epinephrine 
Fpheilnne max Ic used m the pallntivt trealnunt of bronchial 
asthma Uax fcxcc urticaria etc I he average dose h\ mouth is 
0 02jgrn (| gram) cx erj four to eight hours according to the response 
If this (loscisnotefTcctixe OOogm (i gram) should be given Thedo'e 
IS better given in water Lsuallv relief follows within thirtv minutes 
after administration and iiersists for six to eiglit liouis or longer la 
children the do&cs sliouhl lie m projiortion to weight and age 
Surgical intervention on the sinu es of allergic children as a rule is 
not indicated except in exceptional cases Wien the allergv is under 
control or in a quiescent period infecte I tonsiL and adenoid should be 
remox ed 

ACUTE dRCUMSCBIBED EDEMA OT THE NOSE COEYZA 
EDEMATOSA 

Ihis affection maj involve both the phai^Tis and larvoix in the same 
case It is not an inflammatorv afftclion but is probabK an edema of 
allergic origin It is quite like urticaria thou}^ xt inxcilxcs the mucous 
membrane It is usuallv assoaaleil with other svmptonis or diseas^ 
as hay fexer urticana of the skin headache gastro-intestmal disturb 
ances and itching , 

The treatment should be directed to the allergic factor producing ttie 
eircumscnbed edema 

NASAL HYDRORRHEA RHINAL HYDRORRHEA 
Nasal hjdrorrhea usuallv allergic is characterized b\ a tliin waterv 
and slightly opalescent secretion more or less serous in type I he amouni 
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of di«charce \anes from a few drams to several ounces in twenty four 
liouTs Ihe '■ccrction wlien tc^lwl 'with nJcohol or acetic acid throws 
«lown a stnne\ precipitate like mucin ^^llen the precipitate is boiled 
with dilute <iilphuric acid a lugar like material is formc<l, this is prob 
ahl\ diit to tiic presence of mnein Ihc protein is coagulated bj heat 
it doc> not rwhice Fchlings <(01111100 Peptones and proteoses are 
aliment Hit alcohol extract of the <ccretions contains no rtxlucing 
Mihstanct Ihc <(ecrttion max be distmguishetl from normal cerebro- 
‘•pinal ntiid b\ tlit presence of mucin and the nb<^;nce of a reducing 
substance 

Symptoms — Hit <Imieal picture of na«!a 1 hxdrorrhca diades off in 
one din“Ction into ea cs of allergic rhinitis with samptoms of intense 
local irritation while in tlit other direction it nia\ consist of a passne 
and nImo-«t pamles> watcrx di chirgc from the no«c It is apparently 
adi ta e of arluU lift w Inch affects males and females equally Although 
it in n f)o more inarkc<l on one side of the ho'mj than on the other the 
flow usuallv collier from IkiiU n *-,trils Wlien handkerchiefs arc soaked 
with it the\ gtiicralli lieconit stiff whtn dr\ In cerebrospinal rliinor 
rhia on tht otlier hand the di charge is m> watcrx that handkerchiefs 
dn quite •‘oft and m thi'. nflK-tion the di charge is limited cntireK 
to one nostril unlL“"> then happem to I c «oint obstruction on the 
nlfixtial suit wlun it tna\ make its wax to the opposite nasal fossa 
Wien the fluid is ot anthnend origin luadachc or other mental sxTnp- 
tonis are frcxpicnt but art rilitxoil bx tlic<h«chnri.c The latter disease 
IS not nctainipanieil bx lacriiiintion or siiiTusion of the conjunctixa and 
photophobia It nia\ occ-i<;ionall\ gixe rise to sneezing especiallv in 
the morning 

In nasal lixdrorrhi i tht feeling of inalai i liegins with the discharge 
and onl\ stops with it cessation It is frequenth ushered m with 
sneezing photophnlin m«l hcrimatioii It rarclx continues during 
•sleep while oercbrospin i! rhinorrlica continiies dax and night It is 
xerx erratic in its on ct and in its intermi sjons and is xcr\ dependent 
on external influences and on conditions of licaltli 

Treatment —1 he treatment should be addre‘'scd to the xarious 
etiologic factors found in hax fexcr or forms of hxperestlietic rhinitis 
or to any other pathologic cruidition present in the nose and accessnrx 
sinuses 

CEREBROSPINAI, RHINOBRHEA 

King m IS 34 ' made a notable contribution to rlunologic literature 
when he described for the first time the escape of cerebrospinal fluid 
from the nose Siicli casts had been prex louah regarded as nasal hy dror 
rhea It is charactcrired bx a flow of cerebrospinal fluid by wax of the 
nose 

Etiology — lit jwssiblt ttiolofeit factirs are some pathologic change 
m the contents of the skull leadmg to increased intracranial pressure 
fracture of the anterior fossa of the skull inxolxing the cribriform 
( London nnd Surs Jour 4 823 1834 
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plate, tlcliiscence in the walls of the qihenoicl sinus pressure necrosis 
or ulceration from tumors of the brain or infection of the sinuses 
Indroccphalus intcnius a defect m the cramopharjTigca! canal (forced 
open lij an increase of cerebrospinal fluid) l)> waj of the perineural 
sheath of the olfactorj none and h\ wnj of the Ijinph passages from 
the arachnoid spaces 

Symptoms —The fluid is dear and watcrj in contrast to the slightlj 
opalescent and more viscid fluid of nasal hydrorrhea Ihe dripping js 
usinlh mtcnmttcnl hut may be constant It is free from sediment 
odor alhtimin and iiitKin It usually escapes from the ®arae nostril 
dn^ and night for man\ day s It may disappear and reappear suddenly 
It reduces 1 clilmg s solution and gives no precipitate (mucin) on adding 
acetic acid 

It IS faintly alkaline in reaction and is cither tasteless or slighth 
salt\ The specific praMt\ is between 1 (X)5 and 1 010 
Pathology — ^ arious pathologic conditions has e been found at autop- 
sies which correspond in most instances to the various etiologic factor* 
hsteil In some cases no localized lesions haae been found 
Differential Diagnosis —The differential diagnosis should be made 
from nasal hj drorrhea The latter is bilateral as a rule and ceases during 
sleep It also fails to reduce Fehling s solution 
Treatment — Tlie trentment of cerebrospinal rbinorrhea depends upon 
the etiologic factor present 

The surgical apprmch to the cranial defect Ins been made both 
mtrndunlh and extradiirally Transplants of the lanous fascife 
osteoperiostciim muscle etc ln\ c been used to cos er or plug the defect 
Adson* obtains a wide exposure bi meins of i bifrontal osteoplastic 
enniotomi Germin’ utilizes a duni flap from the ensti galh to coier 
a defect m the cribriform plate If i fistula through the frontal sinus 
18 present from a depressed fracture Dindi’eleiates the depressed frag 
ments of bone ind sutures or coicrs the dural defect with fascia then 
replaces the fragments of bone If a depressed fracture is not present 
he makes a iiniKteral frontal bone flap on the imohed side I^Tiate^er 
may be ilone extreme care should be exercised to oid infection of the 
nose which might be communicated to the meninges or to the cerebro- 
spinal fluid nf tile hrain and spinal cord Chemotheraps should be gn en 
IS 1 postoxieratne prophslixis 

« Ann Surg 114 097 (O-rtober) 1941 

* Jo ir ’Seurororg 1 60 (January) 1^44 

* Arch Surg 49 75 (August) 1044 
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HEADACHE 

HF\r>\rni a prominrnt s\mpti)in mam lii orders is difHciilt to 
cKs«if\ from either an ctKilopc «r i p Ulmlopc st indpoviit It maN be 
issoentn! with s(tnjp gemriliritl disen e a prominent samptnm of a 
disorder of an orcan or a lf>eali7«l rcpion or it m i\ ‘‘Cemincl\ he inde- 
pendent of ana dt ra e Ilie cnise or t lu-^es are freipitnth difilriilt to 
locate or c\ aliiate and tin mhh h iniMn of its pnxluction olisciirc in mana 
instances 

Etiology Ilradaihe !■> an im|Mirtaiit sainplom of almost all acute 
infections \ toxic tape <f headatht inaa result from mana chronic 
infections as aacll ns from certain dnips or clidnuals such as alcoliol 
carbon monoxide or the sulfonamides 
Hcadaclus due to disturbances of the aasciihr sastem are common 
and iisualla chronic Hicsc headaches arc most fri>f)ucnth encountered 
in Iia 7 >crtension micnuio and hist iminc cephatpa 
Other can cs of hea<la« lies arc certain constitutional di'cascs «ueh ns 
pout nnd some hhxid <li cases esp<tialla anemia leukemia and poK 
pcthcmia Heidnehes nna f>e nferreil from or produced directh ba 
such cliaopse eonditions ns nllerpic upsets endoenne distiirhanccs intra- 
cranial diseases and proaaths orbital or cac pitholopa and nasal and 
sinus infections Almost no region of the l)od\ is exempt from the pos- 
sibihtj of producing a hcadac he of some ta po 
TjTies of Headache The pun or headache maa be extracranial 
such as the fact or scalp or situ itcd deep aaithin the head either frontal 
parietal or ocx;ipitn! 

The cxtricranial discxiinfort is aacll locdizccl as u rule and someaahat 
similar to surface pains clscaabirc in the boda This tape of pain or 
headache usualla inaolacs one or more firanchcs of the fifth cranial 
nerac, the iipj^r three ccraual mracs or external auditor} canal rami 
fications of the ninth and tenth cranial neraes Anj sensora nerve ol 
the head or face maj bt maolacd in neuritis Extracranial headache 
or pain maa come from disturbances aaithm or aaathout the cranial vault 
If the lesion originates aaitbin the cranial aault and is aboae the 
cerebral tentorium the pain is usualla transmitted ba aaaj of the 
ophthalmic branch of the fifth nerve If fieneatb the cerebral tentorium, 
the pam or headache maa be referred along the branches of the ninth 
and tenth tram il nerves uid the second and third ceraical neraes 
In areas anterior to i aerticiil line m front of the ears the sensation 
of pam IS transmitted as a rule l>\ waj of one nr more of the three 
branches of the fifth cranial nerve Posterior to this line the painful 
stimuli are carried m most instances through the upper three cervical 

(III) 
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licnre Ilonncr llicsc generalizations arc not of great help as am 
capandirig bnin lesion mat Imc pain manifestations extending to am 
portion of tlic head 

llie onset of a lieaihelic dunng the course of tW daj may help 
determine the t\po or cause in nnnj instances 
Headaclics bcRinning earh m the morning or shorth thereafter are 
frcqutntlv assouated with a frontal or maxillan sinusitis brain deh} 
dration from \nrious causes lijpcnnsulinism large amounts of h^^>- 
notics histamine cepJ algia conical m 3 ositis or arthritis hv^pertension 
witli carl\ renal failure and expanding intracranial lesions 
neadaehes licginning m the afternoon or e\ening mav le caused bj 
tl e a anons toxins nor\ ous tensions fatigue cve disorders and m some 
instances In sphenoiditis and posterior cthmoiditis 
Mechanism of Pam Transmission — Tlie bram substance pia arach 
noid tl c aentneular walb cl oroid plexus and the bone are insensitive 
to painful stimuli The dura mater is sensitive to pressure and to pain 
when stimulated m the regions adjacent to the mam arteries The 
middle meningeal nrtcrv is quite sensitive as are the arteries forming 
the circle of Wilhs mcludmg about onc-third of their distal length 
Some of the venous sinuses and connecting cerebral v tins are also pain 
sensitiv e (Rav and W olf‘) The striictiiros external to the cranial v ault 
are sensitive to painful stimuli id vailing degrees 
The mechanism In which head pam or headache is produced from 
am ksioii within or without the cranial vault is bj (1) direct pressure 
upon a sensorv nerve usuallv in a late stage of the disorder (2) a direct 
irritation or stimulation of pam sensitive nerve endings bj bacterial 
agents their products or other toxins (3) excessive dilation or other 
abnormalities of pam sen-jitivc arteries These pam sensitive artenes 
are usuallv confintd to the scalp and cranial cavity m the areas men 
tinned and tareU to otl er portions of the bodj (4) and most important 
insofar as the cranial cavitv is concerned is the traction or stretch 
placed u]3on the dura mater m the region of the large vessels of the 
pam sensitive portions of the vascular svstem bj various intracranial 
lesions or almonnalitics This tvpe of headache is independent of 
generalized changes in intracranial pressure (Ivunkel Rav and ^^olf*) 
Migraine —"Migraine is a periodic headache usiallv of twelve hours 
( r longer duration w ith conipitte freedom from pam during the interim 
Etiology A familv historv of migraine allergv or epilepsv can be 
obtaineff in most instances 

Tlie attacks usuallj begin in the second decade of life and are more 
common m women than in men fliej are frequentlj worse during the 
menstrual period and may cease durmg pregnanev or at the menopause 
Tlie theory that migraine is caused b> an allergic reaction has receive 
the roost acceptance That some disturbance of the endocrine glands 
especially the gonads is a factor vtx the etinlogv ] as also receiv ed much 
support Abnormalities of the sella turcica w ith sw ellmg of the pitintarj 
Atch Sute 41 813 (October) 1940 
• A ch Neurol andl^rehat 49 3^3 (March) 1943 
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IkxIv nnd the hj'popKccmic tlicon lia\e been mentioned as etiolopic 
apents. 'flic thoon. tliat a ncuropatin, psychopathic personality or 
emotional immaturity may l>e Jartors in the etiology has received some 
attention. Tlic similarity of headaches of migraine and eye strain has 
!)Ocn notwl (rridcnl>crg*) 

Pathology.— Migraine is n \ a«ctdar di«^rase on an allergic basis accord- 
ing to the general consensus of opinion Hones er, the exact mechanism 
by nhich the pain is producctl is not so clear Tlicre is strong c\ idence 
to lielica e that a pnmara \ a.soconstriction of the cerebral arteries occurs 
which produces the aura, scotomata and cortical sensory disturbances, 
follonc<l by a aasodilatation nhicli accounts for the pain by stretching 
the scnsilhe none fibers of these arteries (Schumacher and WoIP). 

Symptoms — llie attack is prere<lc<l by an aura and usually by cortical 
sensory disturhniiees 

Tlie p.ain is almost always hcinicranial and frequently accompanied 
by pallor, dizzines-*. ringing in the ears, tingling or numbness of the 
face, tongue or arms, disturlttnccs of taste and smell, frctjucncy of 
urination or retention and diarrhea or constipation 
Treatment - Krgntiiinme t.artrate. 0 2.*> to O.V) mg gnen as a hy^io- 
dermic injection at the beginning of an attack, seems to he the most 
efTecth e mean^ of tcnninatmg the headache It should be used cautiously 
in tho«o patients presenting prcMoU'* .ingina! symptoms due to the 
\as<vcoi\sttictmg action ol tlie ergotatnine OibMlToctgotamTOc (D II.E 
“45), similar to crgoiamine tartrate, has been ii«ed (Horton, Peters 
and DlumentliaP) with goo<! reports 
Pota-ssium thiocyanate, a lasodilator, has been uswi, especially if 
hyT>crtcn.sion is present oxygen inlialations (\l\arez), hypoglycemic 
reactions fiy insulin (’rillmnn) Iiaie l»een suggested Endocrine therapy , 
hasetl on the po3^ib^e endocrine etiology of the headaches, has been 
used with some good reports If an allergic history is present, the 
offending allergens should he identified and rcmoied if possible or 
treatol as for allergic reactions elsewhere in the Ixxiy 

During an attack the patient should rest in a darkened room Acety 1- 
s-olicylic acid with or without codeine may help relicie the pain. 

Histamine Cephalgia — Hihtammc cephalgia, aUo known as ery'tbro- 
ccphalgia and neuroiascular headache, is according to Horton** a 
clinical entity 

Symptoms —Histamine cephalgia is characterized by a se^e^e uni- 
lateral tyqie of headache, lasting less than an hour as a rule, beginning 
and often terminating suddenly Tlie headache tends to awaken the 
patient at night after one or two houn,’ sleep 
The constant, e.xcruciatiiig pain, Iwring or burning in character, 
in\ohes the temple, eye, neck, frequently the face and at times may 

‘ Med Rec . 153 443, IWl 

• Arch Xeurol and Psychiat , 45, 199 1941 

• Proc Mayo Clin , 20 241, 1915 

• Jour Am Med Aasn . 116 337, (Febniaiy 1) 1941 

‘Trans Am Acad Oph and Otolaryngol , (September-Oclober) 1044 
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extend to tlie shoulder <r upper and Jouer tcetli In se\ere instances 
^e attacks inx\ occur cverv few hours daj and night for months 
Tlie pain tends to follow the ramifications of the external carotid artei^ 
rather than the distribution of ana <Tanial ner\e 

VssociatctI with the pam an \ on the same side congestion and profuse 
watering of tlie lae stuffiness ind watering of tl e nostril will be noted 
\ asodilatation and incrcascil perspiration and swelling of the temporal 
arterx max he present Nausea xomiting and scotomata are absent 
Ilcreditx is not a factor in histamine cqihalgia 
Diagnosis —Tlie txTucal attack can be inducetl m most of these 
patients bx the subcutaneous injection of 0 3o mg of histamme base 
The proxocatixe attack should lie differentiated from the immediate 
generalized headache frequenllx following a histamme base injection 
Histamine cephalgia should be differentntexl from migraine tn 
gcminal and gloscoplnrx ngeal neuralgia and umhtcral recurrent erosion 
of the cornea 

Treatment —The treatment consists in tle^ensltl^lng the patient with 
increasing do'»es of histamine diphospl ate* gix en subcutaneouslj twice 
daiK The first injection is 0 Ih mg second ft 1*> mg third 020 mg 
and so on until about the ninth injection 0 aO mg is given At times 
up to I cc can be administered If flushing of the face or other sjonp 
toms of excessive response to tlie drug occur the next dose should be 
reduced lO per cent and gradinllx increased from that point To 
prevent future attacks a maintenance do«e of approxiraatelx OoO cc 
max be given two or three times wceklx In some lastances a mainte- 
nance dose IS not necessan 

The antihistamine coropotimU benodnl and pvTibenzamme given m 
50 mg doses two or more limes dailv w iIJ giv e sv mptomatic relief 
Temporal Artentis —In 1934 Horton Afagath and Brown* reported 
2 cases of a svndrome which tbcj called temporal artentis Cooke and 
his associates’ reported 7 cases in 19J0 and reviewed 31 cases that had 
been reported to that date The disease seems to resemble the micro- 
scopic pathologv of periarteritis nodo'a in manv respects However 
according to Horton and Ins associates the clinical picture I5 entireb 
different 

Etiology — Tl e etiologv is unknown It is thought to be due to a 
focus of infection in most instances Most of the reported cases have 
been m older individuals Some of the attacks haxe followed ibeextsno 
tion of infected teeth A clear conception of the pathologic process has 
been impossible to obtain 

Symptoms —The disease is characterized bv temporal pain maJai^ 
fever, sweats and leukoevtosis and from two to six weeks later bv area 
prominent or nodular temporal arterv Manv of the reported cases had 
0 275 mg {1 ec ) of h «tsmme d phosphate s the equ valent of 0 1 mg of histaimM 

^*>*Arch Int Med 63 400 (March) J934 
» Qiiart J Med IS 47 (Januao) 1W» 
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an asMKnatw! retunl nrttritis with i iloomsp or loss of \ision on the 
afTcctci! side 

Treatment— \ prolonpct! course with rocovcn is to be expected 
Hc'cction of a «epmcnt of th« tewporil arten Ins been suggested m 
obstinate cases 

Ocular Headaches Acute Glaucoma — llio licadaclic from acute 
glaucoma is clnractenrcil In n sudden onset of a «icxcre pain in the 
e\e and liead m the 'upnnrhital ri^ion Hie pun is worse at night and 
accompanieel In hlumxJ Msion dihtcd pupil stnmx cornea shallow 
anterior chamber and increasod ocular tension 
Acute Iritis — Acute iritis gnes rise to pun radiating to the forehead 
and temple on the alTcctctl side llie pain is wor«e at night The e^e 
15 actne, red and with a «mall pupil Tlie iris is discolored and the 
tension normal \ ision is somewhat blurred 
Acute Retrobulbar Neuritis — Tlie pain from retrobulbar neuritis is 
usualK a unilateral <lisromfort or pain deep in the orbit incroasctl bj 
rotation of the e\e 'Ilic pain usuilK ptcccsles the adxcnt of blurred 
' nion A large centra! scotoma is usuollx present 
Herpes Zoster Ophthalmicus — A sea ere neuralgic pain on one side of 
the face and head usinlU prccwles the tx^pical licrpetic erudition along 
the ophthalmic duision of the fifth ncr\e 
Errors of Refraction — llie hendarbe from mxopia InTieropn astig 
mntiMn and preslnopia max be a morning VnnihcVie following an exts 
strain from the precxxlmg night or an afternoon or evening headache 
from strain during the dij Host of the exes roliexes the headache 
Heterophoria — Hctcrophoria or imperfect muscle balance il marked 
max produce a headache or pain in the exes or other parts of the head 
This maj be aeconipimcd bx lilumng of print diplopia nausea and 
xertigo 

Headaches From Sinusitis Prol iMx less than a per cent of all 
headaches arc due to infections of the suiuscs Most headaches from 
Sinusitis arc due to an acute infeition or on acute exacerbation of a 
chronic infection Some headaches are due to a toxemia from a sinus 
infection the same as from a chronic infection elsewhere in the bodx 
The pam from an acute frontal sinus infwtion is greater in the morn 
mg shortK after arising In the nftenioon or evening the headache 
subsides or stops compkteK as a mle The pain is aggravated b\ 
stooping or exertion ft usuaffx iiicrra es cacti dax for a few efaxs and 
then as drainage is established and the acute inflammation subsides 
the intensitx and duration of the discomfort dccreT5e3 In severe infec- 
tions the headache max be constant but is usuallx worse during the daj 
In acute maMlIarx infections the pain in the cheek maj be of a 
neuralgic cliaraeter mxohing flit side of the fate and upper teeth 
Frequentlx the patient complains onlj of a full feeling m the cheek 
Viith a dull ache in the upper teeth The pain is made worse bj stooping 
or jarring 

In acute ethmoiditis a frcqutnt complication of the ordinarx head 
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cold the dBCOmtort tisnnlh expressed ns n dull lieadaclie in the fore- 
hnd or behuxn tlic exes It b seldom the scicrc tlirobljmg ttpe found 
in nctitf front il sinii'situ \ similnr hemhehe mi\ come from swelline 
■xwl prcs.iirc in the sujienor ‘ind himUIIc mo-iti %Mthont m\ol%einent of 
tlie sinuses 

Ilcifl ichcs from ncute sphcnoiditis is usually *1 sensation of pressure 
or pun deep in tin head or Mnnd the cjeball It is frequenth referred 
to tlio occiput neck or to the siipt'iorbital region and at times to the 
temporal arc J 11 o dullacheor prc^surc^ariesuith thedegreeof mflam 
mntion and contained secretion uithin the sinus 
In chrome sinusitis the headache if present is indefinite and not 
ucll localized except ulion an acute exacerbation is present The head 
nclit «etms to be the result of a toxemia from the infected sinus rather 
than from the inflamed mucosa as in acute sinusitis \ neuralg c t\-pe 
( f pain sucli n'> the sphenopalatine ganglion neuralgia mav be trans 
initttd along the ophtlialmic branch of the fifth ner\e m chronic sphe 
nnnl jiifectinns or possibU from chronic posterior rthmoiditjj A 
rodirnng migraine t\pe of headache max abo occur from a chronic 
In pi rpl I'itic in\ ol\ ement of the sphenoid and ethmoid sinuses 
Endocrue Headaches — Headache or head pain from an endocrine 
(lx sfunction is \ robal le if a nse m mtrxcnnial pressure results usuallx 
lK*eaii«e of mtreasod xxatcr and salt retention 
A pituitan tumor or pituitarv h\-perplasin roa> make direct pressure 
on the surrounding structures producing a more or less constant pain 
m tl e frontal and temporal regions TTic pam is usually bilateral and 
made xxorse bx actixitx At times the headache is occipital 

lumors of the pineal gland roa\ cause a ^\ere brain tumor txpe of 
hcadacl e cspcciallv if the intracranial pre<sure is increa<5ed through 
blocking of tlie 8} Iv lan duct 

Headaches mav be the result of disturbances of the thaioid gland 
Tbex arc usuallx mild and mth no characteristic location Disorders 
of the adrenal gland may produce a headache probablj from a salt and 
water retention In h^pennsuhnism headaches are probabh the result 
of a hjpoglxcerma 

Headache From Intracraxual Lesions — Headaches and the mechanism 
of their production from intracranial lesions hax e been considered m 
part m the first portion of this chapter and will not be repeated 

Headache max be an early symptom of intracranial pathologx but 
maj not be the pnnapal one e^oecially m intracranial tumors When 
present m the latter condition the pain is usually sliarp sexere and 
continuous or it maj be a stabbing boring throbbing txqie Changing 
the position of the head max bring on the pain or maj gix e relief Jolt^ 
mg and straining tends to increase the discomfort According to Pollock* 
the location of the pain is not chamctcristic and is not an index to the 
localization of the growth Rapidb growing or hard or circumsOTbed 
tumors produce more pam as i rule than do their opposites The head 
Ann Otol Khinol and Laiynsol 52 730 (September) 1943 



UFADACHf 


117 


ache from subanchmoid hemorrhage is a ‘^valden, excruciating sub- 
occipital t\pc without hemipfogia as a rule The seiere pain of men- 
wigitw >3 acewTUpmued Ux other '.ipns and Mmptoms o1 the disease 
Serous indiingitis with parovtsmil hidrocoplnliis niaj produce a brief 
rcairrent Ij^pc of beadnche 

Occipital Myalgia Etiology — \ dull pain or headache in the occipital 
or iicch regions is ustnlh due to iinositis or fibrositis of one or more of 
the neck muscles or their insertions \ cenjcal arthritis nn\ be a factor 
in tiniiN instances Nenous tension s^ith lispcrtomcih of the neck 
inubcles iiinN al-o prixliice this dull pain 
Occipital nmlpn usua/Ij follows m acute infection cliilimg exposure 
to drafts barometric changes or nenous occrtension from anx cause 
Pathology Williuns' m a studs of US cases of mMlgii of the head 
found the muscle »n\«l\cment unihtcral in ncarlv all instances Hie 
muscles most conimonK in\oKe<l were (1) the upper border of the 
Uajwtius and its in crtion (2) the insertion of the splenius capitis into 
the mtstoirl process and that portion of the muscle just <li tal to the 
insertion O) the upjier third of th< sternocleidomastoid muscle (4) the 
stiloid procos md the stxlohsoid and anterior bcih of tie digistnc 
muscle, (i) the stsloglossus muscle ind its insertion into the tongue 
with tntirc freeilum from tenderness of the remainder of tl e tongue 
(0) the superior eoiistnctor of thepliar\a\ (when the superior constrictor 
of the plur.n.x is in\cil\c<I swallowing occasionallv w ill produce a pain 
in the car which is so <e\ere that it is confused with glossopharingeal 
ncuralpia) (7) the cnco-ar\ tenoidcus |K)stcrior muscJe (imohement of 
this muscle frerjuentU produces pam on talking (8) the temporalis 
muscle and (9) the occipitofrontalis muscle 
Symptoms — Icndcrncss of the in'ohod inOscIcs can be elicited llie 
deep discomfort or ache max l>c refened along one or more branches 
of the fifth cranial iicrxe on the inxohcd side According to \\ilhams 
disease of the muscles docs not result in increased subjectixe stiffness 
Ilie referred pain to the ear fnm mxalgia of the superior constrictor 
of the phannx is not relicxcil bx cocainizing the pharvngcal mucous 
membrane 

Treatmeat — ^^llhams obtained relief in the majontx of his patients 
h gnmg 100 mg of niacin daib b\ lix-podermic injections The same 
dose giienoralh morning and night for two to fixe months maintained 
the relief 

ITic rcfciTC<l pain from occipital mx algia can be reliex cd bx infiltrating 
a 1 per cent solution of procaine into the tender regions of the mxolxed 
muscle 

Plix steal thcrapx la the form of 1 cat diatlnrinx or deep massage to 
the neck muscles max be of xaliie in manj instances 
Psychogenic Headache — Psxchi^nic headache or a headache asso 
ciated xxitli a neurosis coxers a numlier of sensations which maj or 
maj not lie an ache or pam Exaggerated terms such as terrible 
intense uiibear-ible etc are frequently used in describing the 
» Proc M«y«> Om »> 177 
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(listoiijfort The luaclftolM-, usiialh tontiniioiis, inaj \ar\ in location 
frnin tia\ to daj or lioiir to lioiir Accordiiif: to Pollock•^t is usually 
uua(l<cto<n>> \\oatl«T<»rl»N ordinan thangeMn position It is increased 
03 work and the iKc(’‘'sit} to make decisions Jt is relieved by reassur- 
ance or b^ tlic imrsiiit of seiiiip intcixst. Aii^ new treatment or doctrine 
will abate the headache for a time. It is made worse bj crowds, excite- 
ment or controversy. Other symptoms of a neurosis or a psychogenic 
disturbance will he noted. 

T reatnuiit is directed to the undtrlying cause of the psychoneurosis. 

NEURALGIA OF THE FACE AND HEAD 

Sphenopalatine Neuralgia. — Tlic sphenopalatine (Jlcckel’s) ganglion 
(Fig. 4) is irregular in sliape, about 1 an in length, ^ cm in width, and 
j cm. broad; it is sitii.ate<l in the upper part of the pterygopalatme fossa 
It is siispcndctl from the mamillary nerv e, second div ision of the fifth 
crania! nerve, by two or three branches and is in dose relation to the 
posterior ethmoid cells, the Lateral wall of the no'se, and posteriorly in 
relation to the sphenoid sinus, if that sinus extends forward far enough 
The fibers of the fifth nerve and those of the autonomic nerious system 
are in close relationship with the sphenopalatine ganglion The Yidian 
nerve, formed from the great superficial petrosal nerve from the genicu- 
late ganglion of the seventh ncive and the deep petrosal nerve from the 
carotid symp.athetic plexus pass through the Vidian canal Into the 
sphenopalatine ganglion The branches of the internal maxillary artery 
arc near the ganglion. 

Etiology.— The exact cause or causes of sphcnojialatine ganglion neural- 
gia has not been determined. It occurs in women about twice as fre- 
quently as in men, usually between the ages 0 / twenty and fifty It 
seems to have no seasonal iucnlctice but is frequently seen when an 
acute nasopliarvngitis is present At times the condition is associated 
with the menopause Sluder believed the irritation of the ganglion to 
be due to an infection or liyjierplasia of the sphenoid or posterior ethmoid 
sinuses Eagle’ attributed the inajontj of his cases to an intumescence 
of the nasal mucous membrane with an associated intranasal deformity 
such as deviated septum, spur, ridge, adhesions, enlarged turbinate, 
growths, etc Conditions of toxemia, anemia, fatigue, hysteria and 
emoViona’i upsets are lacturs in tftie etiiAogy at times Tine eAaxtxftejic 
anism by which the ganglion is irritated has not been determined 

Symptoms —The clinical picture of sphenopalatine (nasal) neuralgia 
or “lower half headache,” consists of pun about the ey e, the upper jaw, 
and the teeth, extending to the xygoma and temple, with earache and 
pain in the mastoid, emphasized at a point about 5 cm behind it 
According to Sluder this point is always tender on pressure, although 
the pain is often temporarily absent. It may extend to the occipu^ 
neck, shoulder, scapula, arm, forearm, hand, and fingers There may w 

> Ann Otol , Rhmol and Laiyneol , 62. 730 {‘September) 1943 
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nl<io 1 sMnpithetic SMidromc of sneezing rhinorrhea hcnm'ition and 
photopliobn riie «onsc of taste is usinll^ slightly diminished on the 
anterior half of the tongue and occasionally there maj be \ertigo 
Many neurolopi'its iloubt tlii^ sandrome and hthe\e tlie explanation 
lies m the ''•pilling o\cr of pun inipulac> from the fifth ncrae 

Piapioais C ooainization of the sphenopalatine guiplion on the 
affix toil ><1111 xyith 1 10))er rent sohiti ni of cociint gnes relief from p tin 
yyithin thrix nr four minutes 

I he differtntial diagti»',is ohoiitd h< mule from otlur iimlitcnl 
iKiinlpit fadal puns such as migriiiic trigimnnl luiinlgii temporo- 
in uidilml ir joint ^y mfroim lt>sinns or ihsinrh mces of the teeth sinii i*s 
\ntl orbit and from tl t xarioyis ttfcmxl puns m gtneral 



( la So Cora n z ng ibe (( hcnopalai ne Kang] on The cotton mounted ai pi cator 
$ mo z(ene<J with a 10 jirr cent corn ne ep nephr nc solui on and appl ed to the postenor 
wall of the nssopl arj HU immed ate 1 > bch d tic postenor 1 1 of the tn cldle turb nale 


•Ti-eatment — f 7iesc c » es ire extremely resistant to ai’f { inns of ortfi 
nary treatment I «t respon I rt y bl\ to coy unizat on of the spheno- 
palatine p mplion 1 requenth < ne or more applications yy ill gn e per 
manent relief It is possible tin rtlief of pam is oht lined from the action 
of the cocaine on fibers of the fifth ncrye 

If the disturb nice is helityed to lie due to some mtranasal pathology 
such as cont ict < t a tidgc or spur of the nasal septum yyith the middle 
turbinate or due to infectirn or hyperplasia of the posterior sinuses 
correctly e measures should he taken If some systemic disturbance or 
infection is a factor it should ha\e proper attention Permanent results 
are obtained in some cases uith alcohol phenol injection of the ganglion 
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Injection of the Sphaiopalatine Oanglutn — Teclnic — Anesthetize the 
posterior end of the middle turbinate and the mil just behind it mth 
V 20 per cent solution of cocaine 'Hien Sluder ssnord needle astraight 
neeiHe oi inches long with a cross bar near the end is introduced (tom 
the septal side of the nose The posterior end of the middle turbinate 
IS transfixed mil the needle press^ gently through the turbinate until 
the posterior wall is felt The needle is then pushed upward outward 
and backward through the bonj wall which is tlie anterior boundary of 
the pter\gopaIatine fossa m which the ganglion lies surrounded bj 
coniicctne tissue Usua}l>, by tactile sense one feels the needle slip 
into the caMtN i he ganglion is about 0 Gem back of the wall A5cc 
I uer s\ ringe filled w ith a 2 per cent solution of phenol (carbolic aad) 
m alcohol is then attaclied to the needle and from 5 to 15 minims are 
injected If the needle succcetlsm penetrating the ganglion the patient 
complains of excruciating pain in the eje ear top and back of the 
head and m the shoulder but should the phenol alcohol solution merelj 
surround the ganglion the pim will be less severe 
The pain usunlh lasts inj where from a few minutes to twenty four 
or fortv -eight hours llic number of injections ncccssarv is variable 
If the ginglion is pcnetrited the first tune as indicated bj severe pain 
onb one injection IS required If not two three or four attempts maj 
be made at intervals varjmg from a few da>s to several weeks If no 
rel cf IS obtained after four such injections further attempts would be 
useless 

Ilescction of the ganglion lias lecn tried in verv severe cases but 
mav not give complete relief in nil instances 
Vidian Neuralgia — ^ idian neunlgia is similar to sphenopalatine 
g inghon neuralgia It is thought to be due to an irritation of the \ idian 
nerve as it passes lehind the posterior ethmoid cells and along the 
sphenoid sinus It is usuallv associated with an infection of one or 
both of the^^e sinuses 

Cocainization of the sphenopalatine ganglion does not give relief to 
the pain but relief is obtained from injecting 1 cc of a weak solution 
of cocaine into the siihenoid sinus 

Treatment is directed to the infection of the sphenoid or posterior 


ethmoid sinuses 

NssocihAry NenMjgia —Greenfield Sluder describes a condition of 
pain in tlie ejes brow and root of the nose due to a neuralgia of the 
nasociliary nerve The pain is usually referred to the small district 
bounded bv the supr iciliar^ ridge above the supraorbital notch laterally 
and the nasal bone below Sometimes it extends to the tip of the nose 
Inflammation of the antenor portion of the eyeball neuritic pams in the 
eyeball or orbital cavit> and a umlatenil rhinitis have been described 
as being associated with a nasociharv neuralgia The nasociliary or 
nasal nerv e descends into the nasal fossa through a small canal between 
the forepart of the cribriform plate and the frontal bone After entenng 
the nasal fossa it gives off internal or aptal and external or lateral 
branches to the forepart of the nasal fossa 
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I his tv'pe of neunilgninn\ followsucli infections as influenza malaria 
etc., or It ma\ lie secondw to nn injur\ At times it assumes a migrain 
ous U-pc of supraorbital pam \il«ch ma\ alternate from side to '•ide and 
occur in recurrent attacks Ixinjr inteiails of freedom m'i\ be noticed 
The dinpnosis of tins condition is made b\ appbinp 5 per cent cocaine 
'olution on an applicator high up in tlie antenor limit of the nasal fossa 
against the roof of the fossa If the pain is of nasociharj ongin tins 
application of cocainp n ill stop it in a fen minutes Should it be of other 
ongin It mil not be influenced If it is a supraorbital neuralgia the 
ner\e m the supraorbital notch mil be «cnj.tt\\e to touch if of nasal 
ganglionic ongin it mil be relieved b\ cocainization of tic spheno- 
palatine ganglion If the pam is due to sinus disease the diagnosis is 
made b\ the u«ual procedures folloncd in such ca«es 
Nasociliarv neuralgia is usuallx atransitoia phenomenon in the course 
of cases which have been under observation or treatment for something 
else \s a rule it is not obstinate 

Tngcmin&l Neuralgia — Tngeimnal neuralgia {tic douloureux) is char 
aetenzed bv darting hncinating pains m ^le face The intcmiittcnt 
attacks of pam involve the distnbution of one or more branches of the 
tngcrainal none The second or third divisions separateh or together 
ire usualh involved Quite rarelv the first division is involved done 
Tilt attacks mav increase in vivcntv until the pam is more or less con 
stant although remissions of months to vears maj occur 
five scat of the trouble lies m the Gasserian ganglion 
file ctiologj and pitholop arc unletermmwl It is thought to be 
due to n discrete parorvsmal i«thenua of the peripheral trigeminal 
structures Tlie i\ crage age < f omet is about fift> v cirs It is believ ed 
that a «ciitic neuritis of tlic dental or other nerve filaments mav he a 
factor m the ctiologj 

Other conditions vvhicli mav produce tngcmmal neuralgia are tumors 
involving the fifth nerve or Gassenan ganglion multiple sclerosis 
svnngohulbia thrombosis of the postenor inferior cerebellar arterj 
chrome luetic basilar meningitis and chronic postherpetic neuralgia 
So-called trigger zones usuallv are present and these u hen touched 
mav incite the sharp lancinating pains Tlius wa<!hing the face brushing 
the teeth etc maj incite a parowsro 
Tlie differential diagnosis should be made from glossopharjmgeal 
neuralgia neuralgia or pam from a toolli painful sinus infection and 
migraine 

The treatment consists of alcoholic injection of the tngcmmal branches 
or div ision of the postenor sensorj root of the Gassenan ganglion The 
latter a major operation once regarded as a hazardous procedure with 
uncertain results has been perfected untd now it is jierformed wath 
safetv and followed bv cure The alcoholic injection mav not be per 
manent and subsequent injections mav be required The anesthesia 
produced bv the first injections mav last for about a vear but sub- 
sequent adminiatrations mav hav e to be giv en with increasing frequenej 
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to control tlie p lui 1 roni 1 to 1 “5 cc of 70 to Oo per cent alcohol is 
ustnllj sufficient ntncliitijcctKn At times Ice of alcohol are required 
I he minlation of 20 to 30 drops of tncliloreth^lene on a bit of cotton 
Ins been successful in some cases m lessening the pain 
FaNorable results ln\e been obtained in some instances by the 
administration of large doses of \ itamm B, mth or w ithout the addition 
of concentrated In er extract neb in tbe anti pernicious anemia principle 
Glossopharyngeal Neuralgia —Tim is almost identical with trigeminal 
neuralgia due to the fact tbit tbe ninth and fifth nerves supply con 
tiguoiis senson areas The diagnosis is usually made after attempts to 
stop the trigeminal neuralgia hi\c failed The trigger zone in glosso- 
phirvngeal ncunigii is usually located in the tonsillar fossa mth pains 
radiating to the ear rather than along the branches of tlie fifth nene 
as in trigeminal neuralgia The pain is instigated b% swallowing eating 
or irritation of the tonsillar region Cocaimzation of the throat causes 
a cessation of the glossopharyngeal pain hut has no eflect on the pain 
from trigeminal neuralgia 

Treatment — Ilic injection of ikoliol for glossopharvngeal neuralgia 
is not recomnu ndwl because of the dose rehtionship of tbe ninth cranial 
nene to the great vessels of the neck and to the tenth and eleventh 
cranial nenes 

Peripheral avulsion of tlie nerve will afforil relief but the treatment 
of choice for severe cases is the intracranial section of the sensory root 
before it enters the jugular foramen Tlie nene is exposed bv a sub 
occipital craniotomv 

Mandibular Joint Neuralgia —^euralgm and ear symptoms asso 
dated with disturbed function of the temporo-mandibular joint (Costens 
syndrome') present an edentulous or partially edentulous mouth with 
changes of the joint from flie wide overelosure of the jaw, so that undue 
pressure is made on the mandibular fossa with partial or complete 
closure of the external auditory canal 

Symptoms —Tbe ear sv mptoms are an intermittent or a continuouslv 
stuffy sensation especialK marked about meal time tinnitus dull 
pain within the ears and dizziness 

The pam may be a headache about the vertex and occiput and 
behind the ears A burning or drv sensation in the tliroat tongue and 
side of the nose may be noticed The glossodv nia and burning pains ^ 
the phannx are from reflex irritation of the auriculotemporal and 
chorda tvmpanic nerves to the lingual and glossopharv ngeal nerves 
The fifth nerve pain however is predominant 

Herpes of the external ear canal and buccal mucosa hav e occurred 
in a few cases If the molar teeth are missing or the v ertical dimension 
of the jaw is reduced tlie mandibular joint mav show pressure changes 
Treatment —Inflation of the eustachian tube gn es temporan relief to 
the stiiffv feeling m the ears If relief of the other sv mptoms is obtained 

bv thepatientwearingdentalcorkdisks(2mm thick) or a dental splint 

. Ann Otol Rhaol .nd Uryngol 43 1 CM^eh) 1934 63 <De«mber) 1944 
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tilt jIiiriiosIi !■> inort fcrtnm Ptrni*iiKnt relief is c>l»tnine<l Irt tlie cxir- 
rertion of tlu oMrolosurt with i siiitiWe titim 

NEUROSES OF OLFACTION 

The neuroses of olfaction arc characterized bj either (o) a per\erted 
'«:nse of smell {parosmia) (6) o\cr=ensiti\eness to olfactory stimuli 
(IniHrosinia), (c) a partial loss of the sense of smell (li% 7 )osmia), or 
(d) a total loss of the sense of smell (anosmia) 

Faiosnna —Parosmia is charactcnzcd b> a perception of itnagmarj 
odors, and ina> be due to pathologic clianpes in the olfactory brain- 
centcr Inllammatora ihsease of the mucous nicinbnne in the attic 
of the nose maj also produce parosmia bj oicrstimulatinp the nerve 
endings It iisuillj accfimpintes lesions of the central brim, although 
It occa^ionallv occurs in li\ stern, hvpochondrn, cpilep^v in'yinitj, and 
sjphilis 

Hyperosmu — IIv pcro‘'mia i-* charaettnzed b\ an ovcr^ensitivene^s 
to olfactorj stimuli that is the |»crception of o<Iori> is evaggerated 
The most delicatt jicrfiiincH or odors not ordtinrih ix*rceiv cd are recog- 
nized cv en to the point of unpleiMntncss In somt ca-^es the perception 
of odors persists after the source of the odor is removed and m this 
respect the condition approaches parosmia 

Itinaj be due to an irritation of the olfactorj lobes, hjsttrja neuras- 
thenia, hjiKichondna, «ea«al disonlcrs in women (especialK at the 
menstrual period) an<l to the lowcnal nervous forces nceompanj ing 
wasting disca«es 

Hypostoia — II^^^o•^mla » charactcrircd bv a partial lob's of smell, 
cither from an imimnncnt of the mucous membrane of the suj erior 
meatus of the no^e, the nenc cndmg» the bulb or the brain center 
The impairment is onlj great enough to obtund the perception of odors 
without totallj destrojmg it 

Anosmia —Anosmia la diaractenzcd bj a total loss of the sense of 
«:mell, the pathologic lesion being more extensive than that found in 
hj’posmia A cold in the head however is a frequent cause of transient 
anosmia 

Odors reach the attic of the nose bj either the anterior or the posterior 
nares, hence anj condition of the septum or of the tissues of the outer 
wall of the nose winch "blochs the anterior or posterior nares maj produce 
anosmia The lesion mav be m the nerve endings as in atrophic rhinitis, 
in the nerve or m the olfactorj brain center Anosmia of intranasal 
origin mav be unilateral or bilateral according to the location of the 
obstructiv e lesion In such cases the sense of smell may be restored bj 
the proper medical or surgical procedures within the nose If however, 
the lesion is in the olfactorj nerve or brain center a cure is scarcelj 
possible 
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CIIItOMC INircriONS OI the ^AS^.L FOSS^ 

CHRONIC RHINITIS 

Definition —Chronic rhinitis is characterized bj a persistent uni 
1 iteral or bilateral or alttniatiiiR spelling or turgescence of the inferior 
turbinates Ihe patient complains of attacks of nasal obstruction and 
a thick inucouj. discharge 

It is questionable a\hcther chronic rhinitis should be classed as a 
separate entitj as the basic cause ina} be a low grade chronic sinusitis 
or an allergj lioneaer manj cases may ha\e other etiologic factors in 
i\hich disease of the amuses maj not be demonstrated or an allergic 
background disco\ ered It is those cases to which tlie follow ing descrip- 
tion niaj applj 

Etiology —The causes of chronic rhinitis are gi>en under the etiolog% 
of acute inflammations and of acute rhinitis and wall not be repeated 
mdctail It should be stated howeicr tliat in many cases an undetected 
un<lerl\ing nllergj is the important etiologic factor A secondarj mfec- 
tion usuall) ensues which produces the thick mucous or mucopurulent 
discliarge A dysfunction of tlie endoenne glands especiallj a hypo 
thvroidism ma\ be a factor in inanj instances 

In a few instances obstructive septal lesions produce engorgement of 
the tissues w itiiout mucli irritation fhe eilect at first is one of turges 
cence winch in the course of tune results m h\perplastic rhinitis 

At times a chronicallv swollen inferior turbinate in one nostril ma\ 
be explained bj a complete or nearh complete blockage bj a dcMated 
septum on the opposite side In order to maintain the nasal phjsiologj 
the turbinate on the open side mij undergo a compensator} swelling 
and o^crg^owtll 

If m addition to the local turgescence there is an associated latent 
ethmoiditis the retention and decomposition of the secretions m the 
supenor meatus and the ethmoid cells cause a prolonged low grade 
irritation w bich ma} result in a h}-perplasia of the mucous membrane 
not onl} of the middle turbinate but of the ethmoid cells as well 
Repeated attacks of acute rhinitis with a possible low grade or Jateat 
chronic ethmoiditis is a more common cause than is usuallv realized 

Dust smoke-laden air fumes and the overuse of nasal douching or 
sprav mg are common causes of this condition 

Pathology —In the earlv stage there is a distention of the venous or 
cav emous tissue of the turbinates with edema of the tissues If the 
inflammatory process continues a true hyperplasia of the tissues takes 

Sraptoms -The sj-mpfoms are chieflv caused bv transient stenosis 
of the breathwaj of the nose In addition the secretions are heavier 
that IS the mucoid element is increased while the serous element may 
( 124 ) 
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be decreased mquant^t^ The patient believcstliere is an actual increase 
whereas as a matter of fact, there is probablj a decrea'ie in the amount 
of secretion Tlic afiparcnt iricrea'c is due to the preatcr consistencj of 
the '^retion which renders it less ab'-orbablt In the ingoing current 
of air In a normal nose the secretions are coinparatn cl) thin or eerous 
and are largeh absorbed bj tlic air current 
Tlie transient stcnosis is cither intermittent or alternating, that is, 
both sides inaj be steno'cd for a period and tlicn open or the stenosis 
shifts from one side to the otlier 

Treatment —The treatment should be directed to the rcmo\aI of 
the pre<U->po»ing causes bj the correction of a possible allcrgs , attention 
to the nasal or sinus infection ifans exists and tliercmosal or correction 
of an\ marked nasal abnormalities or other etiologic factors 
lilt transient stenosis mas be controlled b) eplicdnne or if persistent 
bs the use of the electric or cbcmical cauters 

HYPERPLASTIC RHmiTIS 

Etiology —In the etiologs of hjTxirplastic rhinitis allergens are impor- 
tant factors Infection is usiialK considore*! a scconda^^ de'clopment 
liowcicr some writers maintain the li^Ticrphstic changes arc due to a 
priroar\ bacterial infection llic opinion that tlie inhalant and food 
allergens are the principal ctiologic factors is based on the fact that 
eosinophilic colls arc tisuall) found in the membranes, nasal secretions 
and blood and a }> 03 iti\ e allergic historx is obtained m the majonts of 
patients 

Tlie belief that the membranes are pnmanlj infectn e is based on the 
fact that organisms are frequenth demonstrated in the membranes and 
cases of true cutaneous scnsitnit% are seen that do not show JivTier 
plastic changes 

Other factors maj be long continued irritations from dust chemi- 
cals etc 

Nasal abnormalities such as marked septal deflections maj be a pre- 
disposing cause m some instances The sinuses especialK the eth 
molds max be diseased independent!) of the septal de\ lation andmaj 
thus be the primary cause of the hx'pcrplasia In either e\ ent the im 
tation, from dust smoke etc or the irritation resulting from the secre- 
tions constantlj flowing oxer the mucous membrane of the middle and 
inferior turbinates causes the pathologic changes m these structures 
Pathology — Ilj^icrplastic rhinitis is characterized b\ thickened and 
edematous changes in the mucous membrane and periosteum It is 
usually associate with polxpoid masses of the soft tissues and rare- 
faction and osteoporosis of the Ijone 

Symptoms —The S) raptoms of hxqxirplastic rhinitis are often complex 
as the disease is frequentl) assoaated with an allerg) or with a suppura 
tive inflammation of one or more of the sinuses 
The s) mptoms arising from the hxqierplasin are those of nasal obstruc- 
tion, especially m the region of the inferior turbmate, that is, there is 
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more or less nasal obstruction and a sense of stuffiness or of pressure 
111 tins portion of the nose fhe liamlkercliief is frequently used in 
eff orts to dislodge the secretions an I to ercome the sense of stufBness 
While tie ecretions maj »«• thus amoved tlie stuff} feeling often 
reimiiis as it is due to overgrowth or congestion of the turbinates 
ihe secreti ms if present ina} be Serous mucopurulent or purulent 
depeiidttig largclj upon the complicating disease of the sinuses How 
c\er hyjierplastic tlhmoi litisfrom which polv pi develop is not primarily 
a suppurative process If a suppurative cthmoiditis occurs it is the 
result of a secondarv infection as a rule 

Interior rhnioscojn shows tie middle or inferior turbinate to be 
enlarged pnler than normal or it mat be red and boggj and somewhat 
nodular m outline Pohpi niav be seen growing from the middle tur 



Innate ethmoid or maxillar} ostium Man} of the ethmoid cells removed 
at operation ma} show a beginning pol} poid degeneration In v lew of 
these findings it is obvious that the removal of the visible pol}^)! mav 
fail to relieve the patient complete!} as the small budding pol}T?i 
within the cells might later extend through the ostia into the nasal 
chambers If the septum is deviated a ridge corresponding to the crista 
nasalis and the crest of the vomer ma> be present on one side while 
there is a bowing of the septum toward the opposite side m the region 
of the middle turbinate The mucous membrane covenng the septum 
is often thickened just below the infenor border of both the middle 
turbinates thereb} obstructing both olfactory fissures 

If emp}ema of the posterior ethmoid cells is present pus ma} be 
seen in the olfactor} fissure as well as in the low er portion of the nose 
If there is hyperplastic ethmoidiUs the anterior end of the middle tur 
bmate may be red and boggy m terture Patients tilth this ttTe of 
ethmoidal inflammation at times complain of soreness or of hssures 

at the margins of the testibiiles 

Xhe obstruction m tlie upper part of the nose gives rise to a sense of 
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stuffiness ntu! of pressure across the bridge of the nose 1 hese sj mptoms 
are rather constant as the tissue enlargement is permanent There is 
also the additional s\ mptoms of headadie and %ertigo tint js, head 
ache m the frontal region limited to or more pronounced on one side 
and a feeling of soreness or tenderness of tiie c> elnll upon ocular mov c- 
ments The stooping posture increases the headache and temporary 
\erttgo IS often prcxluccd cspccialU tf the custacUnn tubes are closed 
The headache is also sometimes in the ttmix ral \ertc\ial and occipital 
regions e«pccnlli if the posterior ethmoid and sphenoid sinuses are 
mvohed 

In all instances of persistent sneezing atbicks with profuse waterv 
discliargc from the nose we should susjicct the presence of lijperphstic 
rhinitis or cthmoiditis and a cirefiil inspection of the floor of the 
ethmoid should be made under the free edge of the middle turbinate 

Treatment ( oniplett scnsiti\ it\ tests for allergs should be done and 
appropnntc treatment institutc<l Obstructisc polsps septal dewations 
or other obstrurtue nasal lesions should l>e gi\cn to any sinusitis or 
latent infection present If nasal obstruction persists cspecialls from 
h\-pcrplasia of the inferior turbiintt a submucosal or linear cautenza- 
tmn of till inferior turbinate should l>e tried ihis will gi\e relief in 
most instances If much h\|KrpIastic tissue remains along the inferior 
horders of the mforior « r middle tiirlunatcs after adiquate cauterization 
and obstruetne sMuptoins iKTsist the cxeessne redundant tissue jna\ 
Ik* remoNcd b\ means of straight or eiir\e<l na al scissors or snare 
C arc "•hould Ik* taken t<» h ist the turbinates themseUes and the nasal 
mucous membrane m ns nearlv intact condition as possible otherwise 
marked disturbanc’cs of the nasal pliisiologi might occur 

Cauteruatioa of the Inferior Tnibmate 

^ arioiis methods for cauterizing or searring the mtumescent or hj-per 
plastic inferior turbinate haie Inen used One of the earliest methods 
was the linear cauterization In means of siher nitrate or chromic acid 
heads or trichloracetic acid 1 hese agents when successful frequenth 
resulted in marked destruction of the nasal mucosa Linear cautenza 
tion b% means of the actual canters is much more effectne and does 
not baa o this objection to as great a degree Diatherroj or the high 
/revTtftfrrcn hss ^wir okw? Aw ccrsgaistNKi o/ the i eneus spsces 

with some good results hut with seacre reactions or sloughing m some 
instances The suhmuco«al injections of sclerosing agents has receiaed 
much attention since Thackers' report in 1940 in which a 5 per cent 
solution of sodium psalhate a dematiae of certain fattj acids from the 
seeds of tiepsj Ilium group seemed to lie less irritating than sodium 
morrhuate and with less tendenca to allergic reactions 

The submucosal injection of the fatta acid denaatiats giaes best 
results m chronic nasal obstruction from enlarged or engorged inferior 
* Ann Olol Jlbinol and Lat^Bgol 49 939 (December) 1910 
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tnrhimtps ^\l^ch still shrink ^ell ^utli astringents If the hA’npmlastm 
process is ^eU ndv.ncecl ..th httle rc.ponse^'o .aslnst^S 
the results aa onlj pirtnll^ successful as a rule 

Submucosal Injection of Scleiosmf kgerAs-Jechmc -Anesthesia of 
the inferior turbinate is obtained b^ placing tampons or pledgets of 
cotton moistened u ith a 2 to 4 per cent solution of but} n sulfate abo^e 
and belou the turbinate The tampons are left m place from fi\e to ten 
minutes and then remo\c<l 

A 22 or 23 gauge steel nc«llc about 2 inches long on a tuberculin 
sxTinge IS used for the infection \ sm ill strip of cotton is placed along 
the floor of the nasal <.a\ it\ to ib'sarb an\ escaping sclerosing fluid 



Fii« W — Meltiod ol sipplyin* the pledget of cotton to the uifenoi tarbmate a the 
pledget of cot Ion after being mo stenrd mtb the cocaine or epmephnneeolution la engaged 
upon the tip of a del cate probe h the pledget of cotton being puled or apread upon 
the inferior turbinate 


llie needle mth its betcled edge toward tbe septum is inserted into 
the anterior portion of the inferior turbinate at the mediosuperior angle 
and directed postenorh along the bom portion of the turbinate to its 
posterior end From 0 5 to I cc of the solution is injected gradualK 
as the needle is withdrawn As a rule one turbinate onl} is injected at 
a time The second turbinate maa be treated a w eek later and the first 
turbinate ma} ha\e the second injection, if needed after two or three 
weeks from the first Msit Various reports indicate the procedure is a 
safe and satisfacton one in selected cases It is not adi isable to attempt 
injecting a sclerosing solution into the middle turbinate 
Electrocautenzabon —The tedinic of electrocautenzation is as follows 
Induce cocaine anesthesia by the apphcation of a 4 per cent solution 
of cocaine on. a thm pledget of cotton to the swollen free border of the 
inferior turbinate for a period of ten minutes (Fig 87) 

Turn on the electric current until the point of the cautera electrode 
IS of a bright cherr}-red color 
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Introduce the cold electrode into the inwl eli unl)tr nnd place it on 
the free liordcr of the inferior ttirbin*ite (I ip SS) 'I hen mo^e it hack* 



w ml ind fon\ in! \shili ^till cohl until of its correct poaition 
Mamtaifi tlic to-iiidfro motion and pr«'s tin contict eprm;r of the 
tJtitert inndle for one or two «(.conds when tlu contut should I>e 
broken 1 hetoand fro motion 
sliouW be continued until the 
electrode IS cold tli it is for tno 
orlhrecsceondsaftertlK. sprmc 
contact ts hroken and then it 
should lx- reinoicd from the 
nose 

If these instructions arc fol 
lowed the procedure Is p unless 
and docs not tear the cschit 
from the turbinate If the to- 
and fro motion is not innin- 
Uincd liefore during ind after 
the electrode is he itcd the 
eschar will be torn off and the 
cautcr\ effect lost 

The caiiteri7ation sliould be 
linear and should be almiit 
1 inch m length Tht whole 
length of the inferior torbi 
nate ma\ be cauterized m two or three sittings (I ig 89) neaer m one 
as too great a reaction and sloughing ma\ follow 

The sittings should be from fi\e to ten da\s apart V week after the 
first cauterization the opposite side ma\ be treated m like manner 
At the end of another week the middle portion of the inferior turbinate 



sentmK re<<()cclnob the first rocond sndthrd 
nmtmisit ^ih ch should be made one week 
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cnnoMc t\tFCTio\s of the easal fossa: 

first t.uit(.ri/e«l m ij he thus trtaUd In m iii} inst inces one eautenza 
tiou o\cr the inn'll swollen portion mij be sufficient 

llic ifttr tre itinirit of i c-autenzed tiirbin-ite si ould consist in 
ipplie itiiHi'i of I proti f ti\ c oil or ointment or sn nikaline solution may 
he pn ( rihi'd for home use J he alknitnc solution should be used with 
n Rnss II is.ll doiiebe ritlier than an atomizer as the force of the spraj 
mifflit injure the eaiitcrizcel surface 
If the thick imietis persists the nose ma\ be picked with small cotton 
pledRcts siturited with a 10 per cent aqueous solution of ichthjol or 
i in per cent mild siher protein Jteinnie the pledget in about fifteen 
or thirtv riiimites and instil a protectiic oil 
High Frequency Current — Tlie tiirgcscent inferior turbinate maj also 
In, trcitcd b} coigiilition of the seiioiis spaces b\ means of the high 
frequency current 



lilt inoiiopohr inctho<f is iiscil and coagulation is produced bj insert 
iiig the needle for distances \aning from 1 to J inch at aarious points 
111 the submucos.a and the current allowed to flow for about ten seconds 
lliis IS repeited m a week and again if necessarj until the turbinate 
assumes a st itionar^ position without obstniction 

Surgical Treatment ot the Tuibmates — 3he surgical TeIno^al of the 
middle turbinatt is «tldoin indicited and almost ne%er of the inferior 
turlmi ite 

Hyperplasia of the Infenor Turbnaie— If the h\perplastic tissue of 
the inferior turbinate blocks the nasal passage and other methods of 
treatment lia>e failed to reduce the h^•perp!asla the excess portion on 
the lower or free border max btremoxedbx means of the serrated nasal 
scissors 

Techmc —Induce local anesthesia b\ the application of a 5 per cent 
solution of cocaine bj means of a thin pledget of cotton which should 
be placed ox er the lij-perplastic area for ten minutes 

^^lt}l nasal scissors cut off the necessarx portion of the hx^erplastic 


membrane , . 

If bleeding occurs the nose should be packed xxith tampons of vaseline 
gauze If sex ere hemorrhage occurs from the posterior pojtioo it max 
become necessarj to introduce a postnasal tampon with Bellocq 
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cmnul » (1 JR *>1) or In rncms of i rubber urethral t itheter \ lonp 
strjp of pauze «Jioul 1 tlien Ih. packed npiimt it tlirouph the anterior 
inrcs riie t luiiion shoiiH be reino\c<l 111 t«ent\ fonrliotirs It ma^ be 
rcnetvc^l if nw«-sir\ 

Submacous Torbincctoroy I ndcrlocil anesthesi i an elliptical incision 
IS made n\er the most prominent portion of the inferior turbinate 
Tins portion of the innc-oiis membrane is resectixf flic excess mucous 
membrane and ns much Ixmc as noccssar\ is rcrnoicd Ihe flaps are 
suturtt! nn I a t imptn «at«nte<l with I isnuilh ami ca'^tor oil in«.ertcd 
if desireil 



! lu 01 ricll^icti fl |>os(nMal lAinpon cnnnula 




Turbinectomy With Scissors and Snare — llie use of tlie scissors and 
sn ire is pnbibh the in tmixtr ilh ustxl mctlid It is sife and 
rapid alien rtmoxing p irt or all of the middle turbinate 
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Tccknic —Cocaine cpincplinne anesthesia is sufficient 
W itli Kmglit s or other nas^il scissors sc% cr the attachments of the 
interior two-thirds of the middle turbinate as close to the outer nasal 
tt all as possible 

I npage the loop of a Krause or other snare into the se\ ered portion 
of the middle turbinate carrying the unengaged portion of the loop 
backward so as to include all or anj desired portion of the middle 
turbinate IK tightening the snare the turbinate is se\ered from its 
ittarhment It is rcrno^cil In grasping with a suitable nasal forceps 
I’aeking tna\ be u»c<l if hlcc<ling is profuse 



A^lth curl 0(1 scissors of the Holmes or similar tvpe the snare is not 
ntccssan as the blades arc so cuned that the cut made with them 
ostends backward and downward until it emerges from the tissue 
(I igs 93 and 9G) 



CHKOMC ATliOPIIIC RlIIMTIS~-OZE\A \Vj 

Fracture of the Middle Turbinate —In mim instiiictts miio\al of -ill 
or jnrt of the middle ttirlimate ls not nectssan 1 ncture of tlie middl< 
turbinate am\ from tlie ostn mat gi\e tbe neccs^an drairngt 
and aeration 

Tcchmr — \flcr coeainc anesthe»n the inidtlle turbiinte ii pra'sped 
In a broad ‘smootli bhded nasal forctp» (1 ij: 97) and rotated in an 
inaard and upward <lircction so llmt the inferior bonier and bod\ of 
tbe turbinate la turned aw as from the outer in«al wall and towanl the 
soptuni \ small strip of pauzc ma\ Ik. placed between ibt inner portion 
of tbe Iracturcil turUinati. and tlw. outer wall to keep the turbinate in 
the new po ition Tlit frmre should be rtntwwl daih linns tunes the 
turbinate will maintain It■^ |)o->ition without tbe use of tbe support 



Fiq 97 —Forceps ttra«p oe tmd l(« tutl na«e prei amtor} lo fraciuntij atiaj ttoni il ^ 
outer Msal srall Tl e foreept *re roiaied in an ni»anJ and upward d rection 

CHRONIC ATROPHIC RHmiTIS OZENA 

Synonyms —Chronic dn rhinitis simple mucous rbimti> muco 
purulent rhinitis 

Definition —Atrophic rhinitis is characterized bi a sclerotic change 
in tbe mucous membrane and occasionalK of the undcrhing bone and 
b} the presence of crusts and an oflcnsii c nasal breath 
Etiology —Mans theories and h\-pothescs ha\e been adianced m the 
explanation of chrome atrophic rhinitu \o one of the theories explains 
a sufficient!! large number of tlic cases to be generalli accepted -\n\ 
one of the theories w ill explain in a satisfactory manner some of the cases 
Probabh one of the most extcnsiieli discus eti theories is that of 
Grumvald s m which he claims the di-ease is the result of a suppuratn c 
sinusitis The thcor. is that the tncdianical and bioKihemical irritation 
from the sinus secretions causes a proliferation of the connectiie tissue 
cells which later contract therebx reducing the nourishment to the 
mucous membrane with atrophx and shrinkage as a later mamfeatation 
Possibh the next most discussed theoia is that the disease is the result 
of some organism Ihis theorx is xerj plausible and has many adio- 
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tatp nl Iioiipli tlie orRmu^rns held responsible ^ arj from the spiroeJista 
palluh bicilliis till crculosis i>scud{Mlip}itliern Iicillus (Ilellfonli and 
l>clh \c<lo\a) to tbt cocco-liaallus foitidus ozena (Perez) bacillus 
fatidus ozena (Ilnjck) I'cs Gradciiigo bacillus (Massei and others) 
bacillus mucosiis (Abel) and other organisms 
Other tlicorics such is rarcfjing osteitis of the lutenor turbinate 
(Ciiolcwa and Conics) or of theethtnoid (lissier) or the de\elopinental 
< r structural changes such as the excessi\e patencj of the nasal caMties 
lu rclationsliip to the shape or tiTie of skull (Hopmann Siebenmann 
Gerber J right) or congenital narrowness of the nasal fossa; (Berliner 
Iillot Sam age) or the arrostwl deacU^ment of the inferior turbinate 
(Zaufal) ina\ be mcntionofl hut none of them have 1 een pro\en \ogel 
associates tlie sphenopalatine ganglion with atrophic rhinitis m which 
he bcliev e<l the ganglion shows changes of degenerativ e nature Heish 
niann* believes true ozena is l>est crplained by assuming a congenital 
inbibition (f the development of the nasal mucosa which develops on 
tlu basis of a predisposition inhenteil acconling to Mendelian laws 
The negro m Afnca Oceania and the \\est Indies is free from the 
disease (St Clair ihoinson) I iit the mgro in South Central and North 
America mav sufTcr from the affliction On the other band the yellow 
races wherever found arc verj prone to have atrophic rhinitis 
Inasmuch as the adv ent of the disease is usually at or before puberty 
IS much more frcquentl} found m women is more prevalent in some 
faradica Ibaw vw oibcw wwd va covwmow wv some twees wwd a^ewt \w 
others it would seem as if some agent from within the body itself maj 
be the determining factor m true chronic atrophic rhinitis rather than 
an externa] agent such as an organism trauma etc or the anatomic 
structure of tlie nasal cavities 

Ozena occurs in from tlirec to five females to ev erj male The major 
itj of cases occur about tl e age of puberty (ten to twent> j ears of age) 
however in many or possibly most of these patients a history ofanasal 
discharge for manj jears previously maj be obtained A hereditarj 
factor IS present in many instances as the disease inaj be tracetl through 
several generations at times 

The present trend of opinion is that the atropl \ is due to an inherited 
factor and the crusting and fetor are secondarv characteristics from 
dr> ing through the w idc nasal passages and from saproph j tic organisms 
Pathology —The bacterial flora of ozena is largeh saprophj tic The 
Wassermann reactions of the blood and spinal fluid are usuallj negativ e 


The disease rarely affects the laiynx and trachea 
The histologic changes of atrophic rhinitis are in the earl^ stage a 
chronic inflammatorj process and in the late stages a thickening 
and fibrosis of the arterial walls especially an obliterating endarte^s 
There is an early loss of the colunmar epithelial cells and cilia Ine 
epitheliura may undergo early stratification and a characteristic squam 
ous-cell tv pe ol metaplasia In the Ute stage a cowsiderab e portion ot 
the epithelium is of the squamous-cdl type Subepithehallj a dense 
fibrous tissue is present 


I Arch f Ohren \«sen u KeWkopfh 133 190 193'’ 
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The hone underpoes fibnwis and rcMjrption the ncr\c structures 
undergo fibrous and <!egencnti\e climgcs and the ghiuU nrc degcutr 
ated and replaceil h^ undifTcrentntctl fibrous tisauc (I abric uit‘) 

This atrophiosclcrotic process is no er toinplctc c\ tn in tlic nd\ snccd 
stages 

Symptoms — Ihe sjniptom compliined of most bittcrh is tlie odor 
or stencil ennnating from the patients breath Ihe o<lor usmllv 
13 not noticwl b\ the patient as a iiartial or complete aiioMnn is pre^int 
bo?vC%cr it l^ most oiduit to others m the near ^ icinit\ , es]>ccia!l\ in 
the "yime room Tin oflor seems to be pn^Ncnt m \Br\mg<ltprces<lcpend 
mg to a great extent upon the amount of cm ting present If datU na al 
eIe'lnIlnev^ is pnctistsl the o«Ior is lev^iie<l gre itiv or is al> cut 



Nasal obsfructi ui dm to tlic cnist formation is complaiiusl < f bv 
ncirh all pitieiits Ihe erii ts or dries! secretions ma> fill the nas.il 
ehimlitr eaiinpltteh forming a cast oliitli maj obstruct nas.iI rapira 
lion If the cnists are reinoacsl a fiuul imicopunilent secretion is found 
beneath and over the nasal muct»a I rccjuentli the crusts arc so hard 
it IS nccessarj to soften them before ihcj can be rcino\ ed If attached 
to the mucosa as the> frequciitiv arc in the anterior or other portion> 
of the narcs sliglit bleeding mac occur The crusting and o(ior maj 
disappear after man\ jv ears usually diiniig or after middle life 
At times certain associated svmptoms such as headache espeoidb 
between the e>e^ orastuflj orfullfeelcngintheearsmaj be mentioned 
Secondarj or associated infections in the sinuses ma^ occur or become 
active vsith the various sjauptoms of sinusitis resulting depenihng upon 
the location and extent of die sinuses involicd 
Examinahon.— The examination of the nasal cavitv re\ed» the 
greenish graj or grajish black dned crusts covering the turbinates 
and septum The crusts maj fill the nasal fossie especiallj tlie inferior 
meati or may cover all or a portion of the mucosa without blocking 
the airway to anj extent 

If the crusts are removed a marked atrophy of the inferior turbinate 
* \rch OtoI»ryng<>l 24 401 (September) 1030 
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i)CConics e\ident V clear MCtt of the iH),ttrior nasophar^nx and the 
upper portions of the soft palate is obtained The msal iniico a has a 
pnle slum appcaranet 

Diagaosis -Chronic atrophic rhinitis should be diUcrentiated from 
hercditan. sxphiUs foreign bodj \v»th suppuration and crusting chronic 
sinu itis and from marked anemia in nhicli tlie erectile tissue of the 
no e is in a state of collapse 

Treatment —llie treatment is cssentialh that of intranasal cleanli 
new lliis rs nbtaiiKxl b\ ni«al douching at necessary inter\als usualh 
from once or tnict a da\ to tno or three times a week The douche 
im\ bendmimsttrc<l In means of a douche bag a fountain s\ringe some 
form of a siphon douche or the Birmingham glass douclie m which the 
flow IS determined b\ a \ ent in the top of the glass container The solu 
tions u«cd arc usuall\ a normal <ialt or sodium bicarbonate The patient 
should he instructed in the manner of injecting fluids in the nose to 
pre\cnt strangling uitli tlic danger of forcing the fluids or secretions 


into the sinuses or custnchian tubes 
To remo\e the crusts the no«e can be packed with cotton -yiturated 
w ith a 10 per cent aqueous solution of ichtin ol ohich should be removed 
in from twentv tothirtv minutes The crusts being softened areeasih 
detaclied b\ blow mg the nose or bv tbe Use of a cotton u ound probe 
This couryj of treatment if faithfulh carried out will afford great 
relief 

Spravmg the iio^e two or three times dailv with an oils estrogenic 
solution for a period of several raontJis has been tried b\* a number of 
investigators with some pood reports Ihe exact value of this substance 
Ins not been determined as jet The author (II C B ) has found an 
initial improvement during the first two or three weeks followed bj a 
stationarv period thereafter It is possible the initial improvement is 
due to the increased attention such as the prehminarj douching rather 
than to the estrogenic substance which follows the douching 
Mild astringent stumilatmg solutions may be of value m reducing 
the local infection \nv associated sinus disease should be treated as 
indicated In recent vears acetvichohne used locallv with or without 
pilocarpine hv/iodennicallv has been advocated on the assumption that 
acetvicholine produces a vasodihtation and reactivitj of the mucous 
glands 

Mixed vaccine made from various strains of the Perez baciUus Las 
been advocatetl and us^ wjUv little success Tuberculme therapv 
(where acid fast bacilli could be demonstrated) has been used with 
some fav orablc reports 

Scarlet red has been used in recent vears with variable results Its 
action IS based on its antiseptic qunlitv and its stimulating action on 

cell proliferation j j 

Suear treatment in the form of snnple syrup has been u^ and manv 
rises show improv ement The treatment consists m packing the nose 
w ith cotton or Wuze strips saturated with tbe sugar solution and leaving 
m place fifteen to thudv minutes 
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j\on vntotUi Hocjrof theno t i»r HpimH or un])l \ut i 
tioris of pre^n ctl <cptal csirtil ijn on cnrii sufc of tl v ''optiim ln\ e f e< n 
«ll^col1tlIUl(xl to a lirpt extent 

RHINITIS CASEOSA 

Synonyms —Con 2x ciseo^.i ortni enseosa rhinitis chnitstt itonn 
to-<i and ca^coui juiruUnt rhraorrliea 

lUiimtis ca cosa la a nrt t\pc of iinihlenl nasal diaca t character 
ired \n the nccnmnihlion m the noac and sinuses of an extrenuh offeii 
M\t chccsclike mi s h\ the prescnct of a scropurulent discharpe and 
other manifcatations of chronic siipptintixe sinusitis and last b\ intra 
na^al and frequenth h\ extranasal dcfomiiti Orescrshiirg: Bernstien 
and Mezz*) 

Etiology —I rom their anaUsja of the imtenal gathered in their search 
of the literature the authors mention tlit follow ing theories on the patho- 
genesis such ns the n isal crxsipelas theorx (Diiplav) the scrofulas 
diathcais thcor\ (Cozzolina) tht disease cntlt^ theori (Strcptothrix 
alba) the nasal cholesteatoma theoia (Tilhnx Magnier) the foreign 
bod\ theory (Ildl) and the tiectobtosts of polyps theory (Bones and 
Sclilcichcr) The usually accepted explanation is thnt the di«ease is 
secondary to a nasal stenosis which blocVs the nasal discharge Due 
to mechanical and chemical changes and continued exfoliation of the 
inucosa the bottled up secretion is transformed into the caseous material 
The condition i» inyanably unilateral It is about equally diyidetl 
between the sexes It may occur ot an\ agt hut the g^eate^t t umber 
of patients arc ‘lecn in the thin! and fourth decado•^ of life Mo t of tl e 
reportwl cases are I rcnch ami Italian 
Symptoms —The carl' symptoms arc tho-'c of a chronic i asal or 
sinus infection I xammation may re'cal pohpi or occcasionalK the 
presence of a foreign body Chccse-like particles may be obseraed in 
the earlj stage the di case adyanccs the discharge is more profu e 
and yen olTensiyc Rliinoscopic examination re\eals the characteristic 
cheesy mass with intranasal pressure deformity and erosions 

llie late stage is characterize*! In faeial disfigurement and discharging 
bony fistulas Ihe disfigurement consists of swelling of the cheek and 
w.vico.w.7; <J. tlvi UxvA9;e. ^ the uose awl at a dixplaceuxeat the. 
ejeball forward and laterally \ fistulous tract m the canine fossa or 
frontal process of the supenor maxilla may be present 

Prognosis — The prognosis is excellent yyith the complete rcmoyal of 
the cheesy debris and cleansing after-care 

I Areb OIoImtdso] 23 449 (April) 1936 



CHAPTER X 


ETIOLOGY or INPLAMMATOBV DISEASES OF THE 
NOSE, THROAT AND SINUSES 

InflaimiaHon.-Iri 1872, San<ll•r^oll defined inflammation as “tlie 
of cliaiiges occurring in a part, as tlie result of injury, pro- 
\ide<l that that injury he not so ewsshe as to destroy the \itality of 
the part.” This nould include inflammation due to infection, local 
and general immunity, phagocytosis and the repair of damaged tissue 
E\ en the incidence of certain neoplasms could he inclmled according to 
Cheatle,* although he would exclude the repair and the formation of 
neoplasms from the subject of inflammation. 



The general term, inflammation, may be defined as the local reaction 
of the body to irritation and consists in essence of the response of the 
polymorphonuclear leuKocyies to this irritant These mesodermal de- 
fense cells are gathered by a positive chemotactic response and pass 
through the blood-v essel w alls by diapedesis to the site of the irritation 
where they may be seen microscopically (acute inflammation). 

The cardinal signs of acute inflammation are " rubor, calor, dolor, and 
tumor" In the area of irritation ttie Wood-vesseis (capiiiaries and 
small arterioles) following an initial contraction become dilated so 
that an increased vascularity of the part results, thus accounting for 
the heat and redness observ^ cHnicaUy Nert, in acute inflammation, 
exudation occurs, producing a swelling. ITie pain is due to the pressure 
of this exudate on the sensory nerve endings If this irritant persists 
the reaction becomes chronic. 

1 Sure . Gynrc and Obst . 51 310 (February IS) 1933 
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In chronic inflimination the cssentnl reaction is not exudati\e but 
prodiictnc'^ that under the microscopt much fibrous tissue cm lie seen 
riie older the legion the greater the amount of fibrous tissue In addi 
tiontothefibroldibts on microscopic examination Kanphocstes plasma 
cells nnd large mononuclears max be present 



In thi so-called chronic grmulonutx the irnlml stimulates the 
hbtiocxtes to proliftritt and tlisc later max fuse to form giant cells 
Incrtascil Uukncxton is an important reaction of inflammation 
^\lllle the functu n md nio<loH of actixitx of tlit leukoc>tes is not ftillx 
iimUfstooil it baa been fairlx xxcll demoiistnteil that the poUmorpho- 
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nuclear loukocxlcs large IxmphoQtes and monocjtes enxelop and 
destroj bacteria x\ hile the macrophages xvhicli belong to the fixed cell 
t>pe possess the abihtj of detaching themselxes from the tissues and 
exhibiting their peculiar propertx of phagocxtosis or en\ eloping and 
destroying broken-don n cells 
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1 lie mam distinguishing feature of the mucous surface is the presence 
o n hj er of mucous cells of i glandular ts-pe capable of forming a large 
ilankct of mucus ihc imiiortaticc of this moving hhnket of mucus 
Ins not boon realized until recent vears 
I lemming m 1921 found that the nasal mucus of a person mth a 
severe cold Molds a bactenolvtic agent given the name of l^sozjme 
It IS peculiar to tears nasal mucus and sputum but is more potent in 
tilt tears I vsozvme probably pla^s a small part in the resistance to 
inv asion of the upper rcspiratorv tract 
Etiology —flicrt are manv predisposing causes of infJammatorv 
iliscases of the nose throat and sinuses 

lye seems to exert some mOucnce upon the resistance of the mucous 
membrane \oung children and joung adults are more frcquentlj 
subject to mflammatorj diseases of the no«e and throat than those of 
more advanced jears Tlic lick of acquired immunitv is probably the 
most important age factor Other influences raav be improper habits 
and insufficient protection of the bodv from the inclemencies of the 
weather Persons of more mature \cars do not evpose themselves 
nccdicsslv as m vouth and childhood 

Sex perhaps exerts some influence on the occurrence of inflammatory 
processes Males are more frequentiv exposed than females hence thev 
arc more often alTected by mfiammatorv diseases 
Chmaig undoubtediv influences the occurrence of inflammatorv proc- 
to a certain extent In regions where there is nrach co\d wet 
vvt itlier with sudden chaiigts of liaroinetnc pressure and temperature 
It IS more difficult to protect the bodv from the shock incident to such 
exposures The shock thus sustained by the v asomotor nerv ous sj stem 
leads to a lowered resistance of the mucous membranes especialh of 
the nose throat and acccsson sinu<es hence the growth of bacteria in 
these regions is favored Recent investigations have si own however 
that climate is not as great a factor as once supposed The incidence 
of colds m the native populations in various regions of the United 
States only v aned about 10 per cent 

Exposure especially unusual or unequal exposure of the bodv to damp 
cold or other atmospheric conditions weakens the resistance of the 
tissues The exposure of the feet to damp and cold is a most fruitful 
source of rhinitis and inflammations elsevxhere in the bodv Draughts 
stnkmg a smg/e portion of the hody are dctrmienfaf fo Ok resistsace^ 
the tissues much more than when the whole body is thus exposed 
MTien partial exposure is expenenced only a portion of the svanpathetic 
and V asomotor mechamsm is stimulated and an imbalance of the func- 
tional processes results the nasal expression of which is often some form 
of inflammation Persons with focal infections m the sinuses or tonsils 
seem to be more susceptible to draughts and exposure than do those 


who are not carriers of infections 

Loci of humidity and tentilatum in heated houses m the cold season are 
undoubtedly factors m predisposing to inflammaton diseases of the 
nose and throat 
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Clothing IS in miportmt factor in iinintanniig or lowering the resist 
nice of tlic mucous incmbmnes of tlie upper respiraton tnct Too 
iinicli Is is poxluctn c of c\ il as too little clothing If too much is w orn 
the skill Is rctukreil «cnsiti\< to slight oiposurc and if too little the 
l)odj IS siihjcctcil to contminl stress nnd exlnustion of the \ital forces 
results I ither condition prepares the soil for the growth of pathogenic 
hicttni m the r(>piritori passages 
Ilanl md fast rules cannot be Hid down wath reference to clothing 
as c\ crN indi\ idual is a law unto himself The aim should be to so regu- 
late the clothing IS to aaoid either ettreme since to do othcnvi-se sub- 
jects the s\stcm to «!liock and thus lowers tlie cellular resistance and 
paparcs the «oil for the growth of microorganisms and inflammation 
The digcsUte trod is rcgardcil ba manv obseners as contnbutorj to 
mflimmator\ procis'cs of the upper respirator} tract If the processes 
of <hgc<«tion atwl nutrition are inipcrfectl} performed lowered resistance 
and a disturlicd s\nipathctic sxstem ma\ result with reactions on the 
rt«pintor\ mucosa 

( ertam mnshlutionol di^eo^es Iikcwnse proilucc a lowerwl resistance of 
lilt tissiKs including the mucous membranes Diabetes 5}phihs and 
ill discay?s due to fault\ mctalmlism especiall\ affect the tissues of the 
rc'piritora tract and predispose them to infection and mflaromation 
Heredity probabh lias no direct influence m the predisposition to 
infectious and inflamniatora diseases of the nose and throat Inclirectlv 
It m la hare such an influence Tliat is certain anatomic conditions or 
conform ittons of the tissues or structures of the nose or throat maa be 
transmitted from parents to the child and thus establish a predisposition 
to infection and inflammation 

1 Uetgi) Is a factor of importance in these mflammatvons as tbe allergic 
irritations predi pose to man% sccondarj infections 
Infected or cnlargctl tonsih or adenoid ma} interfere w ith the drainage 
and acntilation of the nose or inflammation focalized m them ma\ 
lower the resistance of the mucous membranes of the no«e throat and 
sinuses and thus predispose to infection and inflammation The«!e and 
other catranasal influences maj prepare the sod for the growth of patho- 
genic bacteria m the no<« and accessor} sinuses and result in mflamma 
tion of tl c sinuses without obstructiie lesions m the nose IITiatexer 
the cause of the lowered resistance of the mucous membrane the result 
as tVit viaiif 

Tlie intranasal pretlisposmg causes of inflammation of the mucous 
membrane of the nose and acccssorv sinuses are perhaps best explained 
h\ the well recognized law Ohstrudion of the drainage and tenhfation 
of vincour membrane lined cariUes predispose them to infection and inflam 
motion Tlie character of the mflammation and the final result are 
partialK determined bi the location of the obstruction m reference to 
the a arious structures of the nose and the sinuses 
In sunimar\ it ma\ be stated that the resistance of the rauco=;a to 
bacterial in\flsion depends upon a number of factors such as the nio\ 
mg mucous blanket the action of the cilia phagocj'tosis the presence of 
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l}Soz>ntc m the mucosal secretions tlie local reaction of inflammation 
and the presence of t gener'vl nnd “v local immunity A decreased resist 
ance to bacterial invasion mij occur from improper diet from certain 
physiologic e/Tccts the result of chilling drafts improper \entilation 
meclnnical or chemical irritations metabolic cJianges or from allergic 
disturbances flic types and properties of the various microorganisms 
would be factors of importance such as the effects of the toxic products 
the absence or presence of a capsule formation the adaptability of the 
organism to its environment in the various tissues or its ability to lodge 
m tlie intracellular spaces (Lenten*) and final]} the obstructive effects 
of certain mtranasal lesions which interfere with proper drainage and 
\ cntdatiou of the nose nwl sinuses 

‘ Lftryngowjpe 43 **13 (A|«nS) 1033 
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ACITI INriAMMATOin I)ISr\SI^ 01 TUI NOSF 
ACUTE RHINinS 

Synonyms — \ciitr* con 21 common cold 

Definition.— Acute rhinitis IS nti acute recurrent usuillv «;elf limited 
mflimmition of the mucous roembnne of the nose and freqiienth the 
ftccc«sorj sinuses chmctcnrcd h\ chdlj sensations lassitude nasal 
discharge and n siiclling of the mucous membrane of the nose The 
jiatient also complains of a stuffiness of the nose and snewmg 1 he 
upper rcspiraton tract is usualh inaohed in addition to the nasal 
mucosa 

Etiology — \cute infections of the upi>er respirntori tract are usiiall} 
ushered m In the common cold Mnnj different organisms base been 
suspected to be the causatiie agent flic known pathogenic bacteria 
that arc found m the nose and throat at most times arc the various 
streptococci pncimiococci staphvlococa certain Gram negative cocci 
and IfTtnoplulus influonra (Pfeiffer s bacillus') 

F tllrnblc I intf — Plic possdulitj that a filtrable v iriis is tlic cause of 
the common cold was first suggested b) Kruse* m 1914 lie reported 
the experimental prcxliiction of colds In means of a bacteria free filtrate 
FostcH obtained similar results However inan> other observers have 
failed to confirm Kruse s findings Dochet anil his associates* reported 
the experimental transmission of the common cold to anthropoid apes 
and human beings b> means of a filtrable agent Their work on chim 
panzees is suggestive experimental evidence that the etiologic agent of 
the common cold is able to activate pathogenic bacteria usually present 
in the upper respiratorv tract such as the streptococci and pneumococci 
I urthcr studies bj this group* showed that the virus survives anaero 
bicallv m the cold for at least thirteen daj s it is inactiv ated at compara 
tivelj low temperatures bj heat and lastlj it has been demonstrated to 
multiply in tissue culture medium of the tv^ie previouslj eraplojed in 
cultivation of vaccine virus 

This apparent S 3 anbiosis of a filtrable virus with the knowm patho 
genic bacteria of the nose and throat vrould explain the frequently seen 
clinical phenomenon of an initial mild rhinitis or pharjmgitis later dev el 
oping into a sev ere infection of the respiratorj tract of the streptococcic 
or pneumococcic tj^ie 

The various pr^isposing factors discussed in the chapter on The 
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ACUTE lAfLA^fVATORl DISEASrS OF TIIF N05E 


I tio Ogj of lufluuumtorj Diseases of the Nose ihroit and Sinuses 
ttotikl apph to acute rhinitis V brief mention of the more common 
ewsts onl\ w ill he Ki\ en hire \tutt rhinitis is more prt\ alent during 
the winter moiitiis ( hiWrtii an. more frcqiienth involved than adults 
(. trtain persons stein to \k iminunt while others hav t repeated attacks 
Iinmumtv, if accpiired ‘leeins to be of verv short duration as showai bv 
repeated attacks in a short space of tune 
Maii^ writers and investigators have associated the common cold 
w itli an uncomplicated pandemic or epidemic influenza cspeciallv during 
the mtcrpandcrnic periods It is known that the “vame hemolitic strep 
tococciis IS frequentlv found in Iwth conditions 
An enlarged adenoid or infected tonsils and adenoid predispose the 
indmdiiil to rcpcatecl attacks of acute rhinitis 
A chronic simis infection is a factor of importance m the causation 
of frequent attacks of acute rhinitis A preexisting chronic ethmoiditis 
which IS more or less latent so far as s^Tnptoms are concerned is fre 
qiirntJv found 

An occisional prwlisposmg cause of iciitc rhinitis m adults is an ob 
structiv 0 lesion of the nasal septum which ma> impinge upon the middle 
or inferior turbinites thus interfering with drainage and ventilation of 
the nose and accessorv sinuses Septal dcformitj is not however a 
frequent cause 

All conditions local and general, which lower the resistance of the 
patient or the mucous membrane of the nose act as predisposing causes 
to infection and inflammation of the nasal mucous membrane 
Pathology — 1 lie vaso-constrictor muscle fibers of the capillaries 
are paralvzed and tiie dilator fibers irritated and as a consequence 
there is n livporemia of the venous capillaries and Ijmph vessels and 
the nose becomes stuffed ' There is also an increased migration of 
leukoevtes and a transuilation of I>mplj and serum The production 
of mucus is tcmporinly checKcil but later is increased The epithelium 
IS exfoliated and admixed with the other inflamraatorj products and 


secretions 

Symptoms — Uie sjmptoms are, for clinical purposes divided info 
three groups, as follows 

First Stage or Onset — The patient experiences a sense of drjness or 
prickling in the nose with itching at the inner canthi of the eyes Chillv 
sensations and a feeling of malaise are usuallj present Examination 
shows the mucosa to be red and hyperemic, but not fulij turgescent 
The mucous membrane is abnonnalli drj and free from secretions 
Headache is usuallj present with a sense of fulness between the ejes 
Tlie temperature is normal or but shghtlj elev ated 

Second Stage —This stage is characterized bj a profuse serous di^ 
charee and turgescence of the mucous merabnne In some cases the 
headache and the sen«c of fulness between the e>es are dimmished 
whereas in others the} are increased depending upon the patenes or 
closure of the ostia of the accessoia sinuses and the impingement or 
pressure of the turbinates upon the septum In those cases in which 
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there is i inirkcd (k\ntion of the nas.il septum in the rtgion of the 
middle turbimte the obstruction to clnimge on one side maj be more 
mirbod and the p iin nnd -tense of fulness corresponding!} increased on 
tint side 

Third Stage —This st igc is clnnctinrcil b% i inucopunilent or purii 
lent di-^hirge and b\ i decrease m the temperature if present Tlie 
hcidiclic and the -icnsc of fulness tictnecn tlie e\cs ina\ be diminished 
to a dull hcaa\ fcclmg across the forehead and between the e\cs If 
the nas.al acccssor^ smuscsarcnlsoln\ohcdlnthemflammato^^ process 
the front \\ heailache anti the *ensc of pressuTC are corrcspoiuhngK pro- 
nouncetl If the similes are not inaohcfl these symptoms mat be 
entireh absent Dirziness and \ertigo nia\ lie present if the eiistachnn 
tubes arc in\o!\ctl A niihl tlogrcc of acute conjunctmtis is iisiialh 
present 

Prognosis — Hit mtural diirition of ntuic rhinitis is from three to 
ten da\s IMien tlic sinuses arc tii\o|\ed the duration inaj he extended 
to from two to sesiral weeks unless the attack is ahorted b} appropriate 
treatment 

Treatment — riic treatment of acute rhinitis would depend upon 
the action of certain drugs upon the cihan action of the nasal mucosa 
the nature of mfiamtnation and the etiologic factors 

Ciliary Actiaity — lidding' Im shown that the cdnrj action with a 
pmtectiNc inoMng film of mucm oacr the surface arc the chief mechan 
ical factors :n\olie«l in the drainage ami defense of the nasal mucosa 

Lierlc and Moore* found tap and distillcal water slow ed the cihar\ beat 
riirec per cent ephednne hj drochlonde and 3 per cent cocaine h\dro- 
chlonde were not dotnmental 100111111 aetiMt\ but at times increased 
it shghtl} howeier 10 nnd 20 per cent solutions produced definite 
slowing with good rccoicri Proet7*found0 5to4percentof2-ammo- 
licptane sulfate w itliout harmful action on the cilia Mild sih er protein 
of ') 10 and 20 per cent produce<l an initial speeding followed b} a 
slowing A 1 to 1000 solution of cpinephnne livdrochlonde 2 per cent 
zme sulfate ami 2 per cent mercuroebrome were defimteh detrimental 
and 5 to 10 per cent sih er nitrate ims fatal to the actn its of the ciha 

General Treatment — Tlie administration of 10 grains of acet} 1 salic% he 
acid at Iwltunc will induce rest and reduce tlie headache and muscular 

DiehP reports goo<l results from several doses of a combination of 
papav crine w ith codeine J gmn each in the treatment of acute colds 
This treatment does not seem to be of as much benefit m the subacute 
or chronic stages 

nie administration of rhinitis or corvza tablets containing quinine 
belladonna and morphine, dunng the first stage will often stop the 
s\ niptoms of acute rhinitis However it is questionable if an\ beneficial 

• Ann Olol Kh i ol a d T^tyngid 41 52 (Mareh) 1032 
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cfftct on tl.e rlimitis is prclutwl other than the tel^[)orar^ siinnassit n 
of tlie serous <lisclnrRc Out t-iblet shouM U jriun e\er\ tnentv min 
ntes until <!r\ ness of tht no c is produced 
rinlling shoiilfl he [irticnted In certain people uitli btnsiti\t 
mucous inemhnnca it inaj he ncctssiij to reduce the sinouiit of edd 
mr ulmiUetl to the room at night for a few nights ilus is especialh 
tru( if free pcrsiuntion is induced as «ith acttsl snlicihc acid It lias 
heen dcmonstratctl* tliat peripheral \isoconstriction uitli peripheral 
St ISIS and niuncniia loucred leuhocjte response and impairment of the 
plngocxtic action of the fivwi tissue cells includmg tint of the nasal 
mticos'i arc {irn<lucc<l from chilhng and draughts 

I lie \ nine of alkalization m the treatment of upj tr lespir itor\ tract 
inftctions Ins not hocn pnacd Ilouevcr the free u c of the citric acid 
fruits iin\ he of \ iliic not onh for their alkaline rnttioii hut for then 
Mtatmn ( content ns utll 

Ijmti\ cs slinuld he gi\ cn cirlv in the attack if nctslcd 
Local Treatment — Epmephnne and Ephednne — I lie empirical use of 
ilnigs Ins long been pnctisc<l and must douhth s continut to he 
pnctisc<l until their action is better understood \\c know enniigh 
about a fiu of tluin to criticise Iheir use in 'icute corvrn I pineplinne 
Ins been imich U'0<1 in this disease hecaiisc it w is thought that the 
progress of the dnca'c uould be alTcctwl fn\ord)\ In reducing the 
inflaimtntor\ reaction Uccciit imestigations would indicate that its 
u«e for this purpose n contraiiidicatol except as a temporars ineasiirt 
to cstaldnU dr unage and \cutdalion 
rplicdnne should be uscxl instead of cpiiitplirine as it has the ad\ an 
tage of more prolonged action with less after irritatuu ard ‘•neezing 
It is Used III a 1 to 3 per cent solution Tlie ciliar\ acti m does not seem 
to be interfcml with iii these strengths The drainage and aentilatidn 
of the nasal ciiitics and the increased comfort of the patient warrant 
its use The ephednne mas beiiswleacra two to three hours if necessan 
Antiseptics —In the first or second stage of an acute rhinitis good 
results ma' l»e ohtaincil h% first spraiing a I or 2 per cent aqueous 
solution of ephednne ha drochloridc into the nasal cliaiiihtrs then after 
shrinkage lias occurred swabbing spnjing or '■miffing a 1 to 1000 
solution of mirthiolate or a 1 to 3000 solution of metaphen oser the 
nasal and pharMigeal mucosa A second or third treatment should be 
given on succcssiv e daj s This treatment is accompanied bv a slight 
burning for a few minutes especiallj on the first da\ of the cold Fol 
lowing the mtrciirv antiseptic a Hand oil roai be introduced for addi 
tioiial comfort 

I xcellent results iiiav be had m the third or iimcopiirulent stage of 
acute rhinitis bj placing a cotton tampon saturated with a 10 to 2o per 
cent freshh made solution of a inild silver protein in the middle meati 
lust beneath the middle turbinates and leaving m place without blowing 
for fifteen to thirtv ininiites The patient is more comfortable if a pled 
getof cotton is placed m the nates to prevent dripping Two effects are 
1 Jour Am MeJ Aasij 111 ITM (Novembers) 1938 
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notetl from t!\is applicatvon, first the antiseptic action of tlie silver 'lalt 
and second tlic "cathnrtic effect on the ghnds of the mucous membrane 
a hich ciu«cs the glands to dischante their pus cells Inctern and mucus 
Intra red and Leokodescent Lamp —In addition to the foregoing me is 
nrct> the nsc of the mfrv-rtsl or the Icukoelcsccnt hmp o\ er the nose and 
flee maj be used The infra red and heat ra\s exert a salutarj effect 
upon the inflammaton process^ that is, thev increase the h^’peremn 
and theleiihocvtosis A treatment with the hmp sliould cover a period 
of from twentv to thirtv minutes It should be pheed at a distance of 
aliout eighteen to twcritv inches from the face The t^cs should be 
pmtrctcil from the njs or an imtation of the coujunctiv a mav result 
Vaccines — Ihe sulicutancous injection of heat killcil Inctcrnl vne 
tines inav Ire of help in preventing i certain numlrer of common colds 
'1 he oral administration of an immunizing antigen (oral cold v act me) 
''ceiii') to produce a heterophde aiitibodj winch imv increase the resist 
ance of man> individuals to these npirer respintorv infections 
\\ aldi* ndv ocates the U'c of an intranasal v accine sprav as prophv laxis 
against the common cold as the licst mctlioil at our command at pre ent 
A itamins A and D giv cn together in large do es Iiav c been show n 
to have more value m preventing frequent colds tiinn wlun citlnr is 
given scparatclv 

STENOSIS AND CLOSTOE OF THE LACRIMAL DECT 
(DACRTOSTENOSIS) DACRYOCYSTECTOMY 

nt J M WrsT MD 

CHItr or THE E»E AND EAR CUMC AtLENTORN BSCRAi. HOAPITVL AL 1 VTOR V PA 
LATE OTOLARTSCOIAK)IAT E\E C»IM« OP PRorERAOJi RILEX DPRIIS BR\AM 

Etiology —The nas il comhtions which have been considered respon 
Slide for dacrjostcnosis arc (1) hjpcrtropbic rhinitis (2) deflected sep 
turn, (3) tumors (nasal p<»bps) (4) ulcers (tuberculous and sj-philitic) 
(5) injuries external or internal (operations upon the antrum) (G) sinus 
disease 

Only rarelj liowotr does examination of the nose m these cases 
show anj of the pathologic changes here mentioned except perhaps a 
deviated septum winch is verv often deflected awaj from tl e diseased 
tear sac instead of towards it Ihe author (J "M ) Ins observed 
several cases following antrum operations (Caldwell Luc) Sometimes 
m the course of the intranasal tear sac operation it is anatomically neces 
sarj to open the ethmoid cells whicli are practically always found nor 
mal and on the other hand patients witli sinus disease very rarelv suffer 
(com daocyosteuosvs These facts indicate tliat the sinuses have little 
connection with stenosis of the lacnmal duct 
The etiologv m most cases is perhaps best understood from the anat 
orav of the nasal duct There is a dense plexus of vems similar to that 
of the turbinates situatwl between the mucous membrane and the be iiy 

‘ Ann Otot Rh nol anllarjnKol 49 8 5 IfllO Arcl Otolaryn-'ol 34 1011 (Dcrem 
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cfTtct on the rlunitn Js procluml other t!n» the temporw suppressun 
of the scrmis <lisclmr;;o Out Hblet ^houhl he trneii e^e^\ tnenu mm 
iitts until (IrMievs of tlit no«e ts producet! 

< liillmp shonhl le prtxcntcd In certnm ptople nitli cnsitne 
miiaiiH meinhnncs it iin^ he neccssin to reduce the amount of cold 
nir i(Iuuttc<l to the room at niRht for a few nights. I Ins is e»peci 3 ll\ 
true if fret perspmtion is induced as a ith acet\I sslic\iicacul It has 
Ixen detiionstntcd* that peripheral tasoconstrictinn with penpheral 
St 1 SI-, and nnoMmii lowered leiiKocjtercsponse and impairment of the 
plngocUic action of the fixctl tissue cells including that of the nasal 
nnirt>'ia are pn)diic(“<l from ch))hiig and draughts 

I he > ahie of alkalization in the treatment of upper respir itnr\ tract 
infect ions has not hecn pro\c<l However the fret u c <f the citru and 
fruits rna\ he of value not onl\ for their alkaline rt iction hut for their 
\itamin f oonttnt as well 

l-axati\cs slioiild he givtii carlv in the attack if nce<Jcd 
Local Treatment — Epinephnne and Ephednne — Tl c tmpincal use « f 
drugs has long Ivetn practiscil and must douhllt s cnntmne to be 
pncti ed until their action is hotter umlerstnod \\c know enough 
about a few of them to criticise tbtir use in acute ct rv ra FpinepI fine 
lias hetn inuth ii cd ui this di ca«e lM?cause it was thought that the 
progress of the iliscase wmil<l l>c alTectcd favonlh In reducing the 
inflainmatorv reaction Uccent investigations woiihl indicate that lU 
use for this punioso is contraiiidicatisl except as a teinj oran measiirt. 
to estal lish drainage and ventilation 
I f liodrine si i uid 1 e usc«l instead of epinepi nne is it Ins the advan 
tago of more pr I(inge<l action with less after irntati n an! neezing 
It IS 11 e<! m a J to 3 per cent solution The ciliari acti m does not seem 
to lie interfiml with in these strengths flic drainage and ventilation 
of the in al eav ities and the increased comfort of tl c patient warrant 
itsuse 1 he ephednne imv bciisedeverv two to three I oursif necessan 
Antiseptics — In the first or second stage of an acute rlnniti good 
results nnv he (htained b\ first spnving a 1 or 2 per cent aqueous 
solution of ephetirine livdrocMonde into the nasal cinmbtrs then after 
shrinkage has occthtciI swahVnng spnvmg or 'inifRiig a 1 to 1000 
solution of inerthiolate or a 1 to 3000 solution of metaphen over the 
nasal and pinrjngeal mucosa A second or third treatment should be 
giv en on successn e daj s This treatment is accompanied h\ a slight 
burning for a fen minutes espcciallv on the first dav of the cold Fol 
lowing the merenrv antiseptic a bhml oil mav he introduceii for addi 


tioiial comfort , 

I xcellent results mav be had in the third or mucopurulent stage ol 
acute rhinitis bv placing a cotton tampon saturated with a 10 to ‘>o per 
cent freshlv made solution of a mild silver protein in the middle meati 
lust beneath the middle turbinates and leav mg m place without blowing 
for fifteen to thirtv minutes The patient is more comfortable if a pled 
get of cotton is placed m the nates to prev ent dripping Tw o effects are 
1 Jour Am Med Ul 1744 (^o ember S) 1938 



DACRYOSTES OSIS^DACRI OCi STECTQ U1 


147 


noted from this application first the antiseptic action of the silver salt 
and ‘'ccond the cathartic effect on the plands of tiie mucous membrane 
\i Inch causes tlie glands to discharge tlicir pus cells bacteria and mucus 
Infra red and Leukodescent Lamp —In addition to the foregoing ineas 
tires the u'c of the infra red or the leukodescent lamp oa er the nose and 
face inaj l>e usctl The infra ret! and heat raa s exert a salutarj effect 
upon the inflamniaton process that is tliea increase the hv-peremia 
and tlie Iciikocj tosis \ treatment nitli the lamp should cover a period 
of from twentv to thirtv minutes It should be placed at a distance of 
alxnit ciglitmi to twenty inches from the face Tlie tjes should Ic 
protectcil from the ravs or an imtition of the conjtinctua ma\ result 
Vaccines — llic subcutaneous injection of licit killed bacterial vat 
tines niav be of help in preventing a certain number of common colds 
The oral admimstmtion of an immnniwng antigen (oral cold vaccine) 
vceins to pro<luce a hcterophilc antihodv which niav increase tlie resist 
anee of manj individuals to these upper rcspiratorj infections 
Ual h'n«!vocates the u«c of an infranasal vnccinesprav asprophjIaMs 
against the commi n cold as the best method at our command at pro ent 
^ itamms \ and D given together m large df)sc^ have I cen si own 
to hate more value in preventing frequent coId> than wlicn citliir i 
giun separateU 

STENOSIS AND CLOSURE OF THE LACRIMAL DUCT 
(DACRTOSTENOSIS) DACRYOCYSTECTOMT 

IlrJ \I WC'yT MD 

CHjer or nit err aso sm climc ALtevro*** esrmi HOAmAU ai tsTows pj, 
LAte otoLAftTNoot/KiiAT EVt ct-iNir or pitorE«'K)n • u:* * nc* •>. cbuanv 

Etiology —The nasal conditions which have been considered respon 
Slide for dacrvostenosis are (1) Iij ptrtrophic rhinitis (2) deflected sep 
turn (3) tumore (nasal pol>p->) (4) ulcers (tuberculous and sjphilitic) 
(5) injuries external or internal (operations upon tlie antrum) (0) sinus 
disease 

Onlv nirelj liowtvtr does examination of the nost in tlieae cases 
show anj of the pathologic changes 1 ere mentioned except perJiaps a 
deviated septum which is verv often deflected nwaj from the diseased 
tear sac vnstead of towards it The author fj M ,) Ins observed 
several ca<5es following antrum operations (Caldwell Luc) Sometimes 
in the course of the intranasa! tear sac operation it is anatomicallj neces 
sarv to open the ethmoid cells which are practically alwajs found nor 
raal and on the other hand patients with sinus disease v erj rarely suffer 
from dacrjosteiiosis These facts indicate that the sinuses have little 
connection with stenosis of the lacrimal duct 
The etiologj in most cases is perhaps best understood from the anat 
oinv of the nasal duct There is a dense plexus of v ems similar to that 
of the turbinates situated between the mucous membrane and the bonj 

* Ann Otol Rh nol and laryngol 49 875 1910 Arrl Ofolaryneol 34 1093 (Decern 

ber) 1041 
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nail of the Iacn|ml cami Snellinj^of tliese veins can readih close the 
duct itepented swelling of the veins evcntinll> leads to a permanent 
stenosis and fiinllv to complete closure of the duct 
S^ptoms— The first symptom of dacrvostenosis is tearing (I) 
cpiplion 1 iter the tear sac l>ecomea infected (usually pneumococcus) 
causing a (2) dacr^ ocj stitis (recognized expressing pus into the con 
jiinctiva on pressure over the ‘«ac) which may exist iiidefinitelj un 
clianged or the sac maj lose its clasticitj and dilate developing a (3) 
mucocele (circumscribed painless swelling at the internal canthus) or a 
dacnoc>stiti3 ma} at anj lime break tbrotigh the sac and form a (4) 
phlegmon (diffuse and ver5 punfii! mflammatorj swelling extending 
from the sac region), w Inch through rupture or incision becomes a (5) 
fistui i Also in the presence of a (iacr 3 ocvstitis a corneal abrasion (for 
cigii bod^) miv develop into an (h) ulcus serpens often causing blind 
iioss I bus daerjostenosis presents six different clinical pictures 
Diagnosis — Test for the Patency of the Lacnmal Duct —Having dilated 
(after cocamization) the lower punctum with a corneal sound introduce 
a lacrimal svringo and inject into the canaliculus bone acid which 
should flow casilj m a stream from the nose (head inclined downward) 
if the lacnmal passage is freelj patent Should the nasal duct offer 
resistance to the injected fluid requiring force in closing the &>Tinge 
and should tlie stream from the nose flow slowlv or m drops (often of 
nulk> color) then the duct is obstructed If no fluid at all escapes from 
the nose but returns througli the upper canahcuhis into the conjunctiv al 
a.vc the duct in this c\se is completely closevl Should it be impossible 
to inject fluid into the lower canaliculus the condition may be either a 
blocking of this canaliculus or a closure of both the nasal duct and the 
upper canaliculus A fine sound introduced into the lower canaliculus 
w ill make the differential diagnosis holds of hy pertrophic mucous mem 
branc winch approximate m the lumen of the duct and thus prevent 
normal drainage a phy siologic closure may cause all the different clmi 
cal pictures of daerjostenosis although some fluid may still be forced 
with a syringe through the passage i'hv siologic closure demands the 
same treatment as a complete stenosis 
Wien progressive inflammatory conditions of the tear sac advance 
sufficiently to change the contour of the region of the internal canthus 
the swelling (phlegmon or mucocele) or fistula is always situated below 
the honzonfaf axis o! the eie Thts ohmewJ fact is espiawed by the 
anatomic position of the ligameiitum internum which crosses infront^ 
and protects the upper part of the sac leaving the lower part covered 
only by the skin and subcutaneous tissue Hence increasing pressure 
withm the sac will always cause it to bulge and finally perforate in the 
lower segment that is below the ligament which represents the non 


“Mermtial Diagnosis -Tlw i»srt.on of a fistula mar tl'* 
canthus ,3 of diagnostic .mportance I istalas ^ 

sinuses perforate ahoie the lionzontal aais aliite those of the tear sac 
rntrnm and from a tooth (both sec- ram) appear belme this axis If 
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flu«l injectinJ «Un tlie i3niali\n>lm streams Uiroiigli the fistiil.i, the cliag- 
nosis of a tear mc ix'rfamtion is fcrtaiR 

Occasionally other pathologic changes occurring between the sac ami 
the shin are encoimtcre<l, tthich distort the contour of the internal angle 
of the eye and in appearance ha'e a marked resemblance to tear sac 
conditions, but wJiidi ha\e no ctiologic connection at all nith stenosis 
of the nasal duct Small cysts and tumors (fibrous) in the sac region 
may' closely resemble mucoceles in form, a spreading inflammatory 
swelling in the tissues surrounding the sac. a pertdacryocystitis {Clsch- 
nig), may exist, and on inspection may Ik; indistinguishable from a 
dacryocystitis phlcgmonovi; a fiegtnmng epithelioma or a syphilitic 
lesion may simulate a lacrimal fistula In all of these cases irrigation 
of the lacrimal passage demonstrates a freely patent duct and excludes 
a dacryostenosis 

Treatment.— The them|X‘iitics of dacryostenosis in most eye clinics 
is as follows: Dacryocystitis is treated by irrigations of the sac and by 
probing the duct to restore its p.itcncy. and wlicn the stenosis is not 
oacrcomc (the usual n-siilt), the sac is then extirpated througli an 
external skin incision, and in onler to aaohl the cinphoro following the 
external opemtion. some ophthalmologists remo\e also the tear glands, 
which procdlua* in most cases doc^ not cure tlic tearing 
The ophthalmologic treatment of fistula by curettage or attempts at 
extirpation of the sac arc notoriously uncertain One of the author's 
(J. Jf. W) cases h.ul undergone seien prcMous unsuccessful external 
ojieratlons by recognized authorities before being cured by the intra- 
nasal procviliire to be dc'cnlicd here 
Incision of a iihlcgrnoii ciamates the pus ami rcheies the acute symi- 
toms, but still Ic.ncs the fiatkiit witli his nnsil duct ohstruction and 
his dnery ocystilis 

Of the methoils of tn.itiiifnt here mentioned, probing, botli painful 
and futile, is the only one winch .mus at remo\ mg the cause of the dis- 
ease, namely the stenosis of the duct llic lacrimal canal, being a bony 
tube, cannot Ik* dilated with probes Trobing only lacerates and muti- 
latts the soft tissues within the Wny canal and conierts a physiologic 
closure (folds in the lumen) into a complete stenosis ‘ 

Besides probing, there are siii^ical methods, external and internal, 
which aim at restoring permanent drainage between the eye and tlie 
nose The external operation of Toti, “dacryocy storbinostoiny.” modt- 
fie«l by Ligrange, Dupiiy-Dutemps, Mosher and others consists in 
removing the inner half of the sac through a skin incision and then 
sewing the external half to the punctured nasal mucous membrane in 
such a way as to make a new communication between the sac and the 
nose The clinical objection to all e.xtemal operations is that, aside 
from tlie scar, the skin indsion and the separation of the parts so alter 

' There IS one form of dscTyoslenotis bower, that of the new bom, in whicb probing 
15 niccessful In ihia condition the peraiatent fetal membrane closes the ostium lacnmale 
WT^n pressure on the *ac fail# to Kxptnxe the wembiane, one single probing usually 
perforates the mucous membrane band, which then retracts leaving the duct patent 
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ijnll of the lacnrml cinil SoellinE of these veins can readily close the 
duet licpcntcd sncihiig of the vcina eventuailj leads to a permanent 
stenosis nun finallj to complete closure of the duct 
S^ptoms— TIic first symptom of daerj ostcnosis is tearing (1) 
cpiphor-i liter the fcir sac becomes infected (usually pneumococcus) 
causing a (2) dicnoc^stitis (recogniml expressing pus into the con 
juuctisa on pressure o\cr the sac) winch may exist iiidefiniteli un 
cinnged or the sic mij lose its elasticity ind dihte, dei eloping a (3) 
mucocele (circumscribed punlcss swelling it the internal canthug) or a 
dicnocystitis mi\ at any time break through the sic and form a (4) 
phlegmon (difluse nnd \cry piinful inflammitory swelling extending 
from the sac region) which through rupture or incision becomes a (5) 
fistiih Also in the presence of i dicnocystitis a corneal ibnsion (for 
eign l)o<1y) nny dc\clop into in ((») ulcus serpens often ciiismg blind 
ness 1 bus dicry ostcnosis presents six dilTercnt clinicil pictures 
Diagnosis —Test for the Patency of the Lacmnal Duct — IIi\ ing dilated 
(after eociinizition) the lower punctum with i conical sound introduce 
I licnmal syringe ind inject into the canaliculus bone acid which 


should flow easily m a stream from the nose (jteid inclined downward) 
if the hcrimil passage is freeU patent Should the nasal duct offer 
resistince to the injected fluid requiring force in closing the syringe 
vnd should the stream from the nose flow slowK or m drops (often of 
inilkv color) then the duct is obstructed If no fluid at all escapes from 
the nose but returns through the upper cimhciilus into the conjunctnal 
S.IC the duct in tins cisc is completely close<l Should it be impossible 
to inject fluid into the lower cambcnlus the condition miy be either i 
blocking of tins ciniliculus or i closure of both the msal duct and the 
upper canaliculus A fine sound introduced into the lower canaliculus 
w ill m ike the differential diagnosis Folds of by pertrophic mucous mem 
brane winch approximate in the lumen of the duct ind thus preient 
normal dninage a physiologic closure miy cause all the different ciini 
cal pictures of dacry ostenosis although some fluid may still be forced 
with 1 syringe through the passage Pinsiologic closure demands the 
same treatment as a complete stenosis 

\\Tien progressne inflamniatory conditions of the tear sac adiance 
sufficiently to change the contour of the region of the internal cinthus 
the swelling (phlegmon or mucocele) or fistula is always situated below 
the horizontal axis of the esc This clinical fact is explained by the 
anatomic position of the ligamentum internum which crosses m front ^ 
and protects the upper part of the sic leaxing the lower part cohered 
only by the skm and subcutaneous tissue Hence increasing pressure 
within the sac will always cause it to bulge and finally perforate m the 
lower segment that is below the ligament which represents tlie itori 


zontfll axis , 

Differential Diagnosis —Tlie position of a fistula near tie inner 
cantlius 13 of diagnostic importance bistiilas of the frontal and ethmoid 
sinuses pelloiate above the Iwneontal ams vvl lie those of Uie tear sac 
antrum and from a tooth (both veiy rare) appear below this ans If 
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boriA w ill of tlioiio<;c is hid Inrc o\enn art jcxtciidinp from tlienpaturi 
pvnfonms to the po tenor l»ortlcrof the herim'xl fossa The Ik)h\ wall 
of the fossa IS novT n.mo%e<l tilth chisels (r«r\wi mh) \\] ireb\ 
the <wc IS freeh ^\po‘^e^l m the iiom. (I ijj KJJJ 1 lie s ic is noo firispc<I 
with a si)ccnl tootlinl fnntpb pnlie<l «ohilw1i it tow ird tlie m«il caMti 
and i\ ith a long sailjic! the entire mc cvci«<.d 1 he mucous membrane 
flap IS non rttume<i to its ori;,iii il po ition and sin« it h is somtw h it 
contnctwl the outlet of thu cimhciiliis is iisinlU iiotcoitred Slmuld 
tlie flip t\tcnd o\t.r the mouth of the cinihculiH t ‘•mall «ccti( ii of the 
flap enough to fnc the cainhciihis must lie nnioiwl \ nasil tunpon 
completes the operation With the mtnnasal total ivtirpation of the 
lacrimal sac i\c Inic effected a direct cominuiiicatioii hctnccii the ton 
junctiial c ic and the iio'io andliaieesial hshod chnicalli iiconjiinctno- 
rliiiio toiu\ It Is often \tr\ idiantigcous to do a partial siihmiicous 
re^tion of the septum licfore Iwginiiing the mc operation 

ifndicnboiia —The mtnnasal catirpitiou i f tlie sac is indicated m all 
the \anou3 clituc'd ctmdttious causetl h\ dicnostcnosis that is m 
dicr\oc\stitis null or nuliout 4liIjtalion of the sac in lacrimal fistula 
in phlegmonous coixlitions m epiphon <»f naval duct origin * and also 
m ulcus «crpen5 nith dacr^ocsstitis 

Adtanlagei of the luUnittl 0/erohonr — 1 ilie plusiologit fin ctiori 
of the lacrimal apparatus rec&tahlished «o that not onI\ i dacno- 
cistitis a lacrinial fistula or a phitginon is cured hut siifisc'quentli 
the tears dram off into the ikimi and the troul IcMime epiphora usualK 
following the external extirpation ami often after the external dacr\o- 
rhinostoni} , is aioidcd 

2 The restoration of drainage from the c>e can es the pathogenic 
hadtna to di«ipptar from the eonjuiutiva nhich is \tr\ important 
when folurv intralndbar operations (cataract etc ) are mdicited 

3 The patient is spares! the painful long contimicd and usiialli 
unsucccssfiil probing 

4 Ilcmoial of the lacrimal glands to airt the epiphora of daerjo- 
stcnosis heconie> superfluous 

5 An external incision or curettage which on healing tends to inter 
fere with the drainage to the nose is a%oide<I 

G Wjtli tlie intcnial operation no external bandages arc ntcessar\ 

Tob Mosher Operation *— Mosher has mmhfied loti s tLclmic b\ using 
a straight incision 10 nim fnin the inner eanthus liic first opening 
IS made through the lacrimal l>one rather than through tlie superior 
maxilla loti saxes the mucous membrane before he makes the opening 
^loshcr rc’^ects it w ith the l>one Toti does not remox e tl e wall of the 
uiner duct Mos! tr reinoxes it down to tl e upper run of tl e inferior 
turbinate loti occasionally rcraoxes the tip of the middle turbinate 
Mosher does it in all cases 


« An ep pi on way be coneow ntA * tl » daerj«rt«nos s but have no causal telat on 
‘o it The intranasa) operae on wouW not le nd c*ted n such a case The d fferent a) 
d agDOS a of this cond t on cannot be eapla ned m a bnef tevt book art cle 
’ Thia port on of Daerj-ocjatectoniy h« been prepared by the author (H C- Ii ) 
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Tin KIIOrOfA, PMlIOIXX.'i S^MFIOMS wd ducaosis 
OI SIM s IMn'lKA*^ 

THE ETIOLOGY OF StHGS INFECTIOHS 

1 lu iiasnl ifct-x^orN ‘:niu es iii mm arc the rt. i hi il olfactorj organs 
III lih priiiie\ il "ititc the nciiti mmi < of muoII w'i‘> iitcc»sarj as it is in 
rm. lower anninU In the pn cess < f tsohition t!ie large distribution 
of the olfartoiw tienc has become less anil less neecssin Jience the 
Mmi'cs are l>cmg gnihnlK tloscil off from Uit insnl chambers until onl\ 
‘•nnll ojKiiingi arc pre^nt in man Itifl uiiination of the lining mucous 
inenibranc of the nalK-<l-<ifr ‘>paccs luronics therefore n frerjiient patho- 
logic process If the. minuses ncrtojieii more to scntilation and drainage 
inHiimnitirN proecs i*snitlim tliim nouldcKxnr It. s fr«picntl> because 
tin. |xqKtmt\ mwl <U-stni<ti\ciM“«-s <f the prttess dtpend %cr> lar^eU 
uiKJti tin. lack of normal >tnnhtion and drnnagt \II the cticlogic 
factors di'cus'Cil un Ur ihe I ti logN of \taitt hillammatorv Diseases 
of tin. \(Kc Throat and bmii os liaM an important bearing upon the 
ttiologj of ^imisitis \ brief ix unit as it ptrtains to sinusitis mil be 
givtn in tins 'cction 

Etiology —llereditN is iKinj. re<x>gni7e<l as 1 i\ing a much greater 
r II than fomurls tlimight (>ossil>Io It is not a direct transmission of 
tilt infection hut rather a tendenev in uhith infiition ma\ occur under 
wrtam cirtnmstaiicc> Hit mfantde tmiscs mas fail to clear of fluids 
frojiiiith or tilt lUselopmtnt of tht sinii cs iiiiij ht arrtstcil Certain 
ibtriictne nialh nnatmiis of tie Mrptnm turbinates uncinate ostia 
ttc mas Ik inhenfed which mis prtih p» t to sinusitis 
In rectnt Mars an intixasing s*tn s is btiiig placed upon diet and 
allergic states m nlation to sinus iiifectK ns 1 he importance of foods 
containing \itamins A and C has been been demonstraterJ b^ clinical 
fh cnatunsaiid laborators rcicarch 

•^mong other geiicnl pre^Iisposing causes there inav be endocrine or 
metabolic thsturlnnccs and Iowcre<l rtsistauce from unbalanced or defi 
citiit diets sepsis toxins infections etc 
Among local predisposing causes are enlarged or infected tonsiU and 
adenoid hxptrtropluc nasal mucosa palcbogg\ nasal mucosa associated 
"ith allergic conditions enlarged or malformed turbinates high septal 
deformities cleft palate atresia of the nares traumatic or de\ elopmental 
deformities trauma foreign bodj and ob*itnicting tumors Impaired 
ciliarx actiMtj from anv cause is on important factor 

Caries of the root of a tooth located beneath the floor of the maxillarj 
Sinus maj cause emp> ema of the antrum bj infection through the carious 
fistula thus formed or bj of the xcssels and bmphatics It has 
been estimatetl that 10 to 20 per cent of all chronic empjemas of the 

( 153 ) 
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Technic —A gcneni or a local ancstliesia in-iy be usctl If a local 
mcsthesia is elected the im\ocain is injected nlong the line of the mci 
Sion aboi e the inner eanthus and down tJie inner nail of the orbit In 
addition the nose may be pached ^ith 20 per cent cocaine and epineph 
nne solution 

1 he lid ej ebrow and upper part of the nose arc sterihicd The hda 
are held together n ith strips of sterile adhesii e 

Anj obstructing lesions of the septum should be tesecte<l and the 
anterior tip of the middle turbinate rtmoic<l before the operation on 
the sac 

An incision (Moaher) is ma<Ie about 10 mm from the inner eanthus 
of the eje starting at tlie Jeicl of the cartilage of the upper lid and 
extending don n parallel n ith the postenor edge of the ascending process 
of the superior maxilla to nithin 2 or 3 Dim below the lower rim of the 
orbit Ihe knife is carried through the soft tissues and the periosteum 
to the bone 

Hie periosttum is ele^ated from the inner wall of the orbit b> means 
of } inch fiat chisel ora periosteal elevator fhe periosteum is elevated 
to the rim of the orbit passing onto the floor of the lacrimal fossa thus 
lifting the sac out of its bed 

The middle fossa of the nose is broken through and the opening en 
larged by means of a s[nall*sized biting forceps The opening should be 
large enough to admit the htOe finger 

Ihe nasal wall of tlie sac is removed b> grasping the nasal wall with 
forceps or a small hemostat exasmg by means of scissors or a knife 
The orbital w all of the sac is left in place 

The inner half of the w all of the sac is tlicn reino\ evl w ith forceps and 
scissors Hie outer half of the sac is left to protect the common opening 
of the canaheuU 

The inner v\all of the nasal duct is removed bj means of a small 
punch The mucous membrane of the nose around the bone opening 
IS trimmed the soft tissues replaced and the skin sutured with dermal 
sutures 

Nasal packing and drains are unnecessary The skin sutures are 
removed m forty -eight hours 

The alter treatment consists in instifimg from % to drops tA V/qwii 
petrolatum in the nose night and morning for from ten dav s to tw o w eeks 

A contraindication to the Toti Mosher operation is stenosis of the 
common duct of the canaheuh at its entrance into the sac The patency 
may be determined by passing a lacnmal probe or by the use of a radio- 
paque oil and a roentgenogram 
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Tiir I iioiOG-i. imnoi/KA swiitoms wd divgnosis 
01 SIM b INtmiONS 

THE ETIOLOGY OF SINUS INFECTIONS 

i III- tin 'll act't^^sor\ sum c» m imn are tlie reaKltnl olfactorj orgms 
In !ii-> j)niiit\al st'ite tlit aaitc of smell tins iiccessarj it is in 
>«)int lower ammnli In tlio pn.u•<.^s of evolution the large distribution 
of tile olfactorj none has become less and less necessarj, hence the 
‘>inu'e> are licing gradualh closc<l off from tlie nasal chambers until onlv 
small openings are present in man Inflammation of the lining mucous 
mtmlirani, of the \\alIc<l-off spacisbmitnes tliercfore a frequent patho- 
logic process If the sinu«cs wereopcninoreto scntilation and drainage 
mflainmators prticc^ cs w ithm them uotild occur lev> frequently becau>e 
tilt ptrpctuits and dcstrueti\<iiess of the process dejicnd \erj largely 
uiKm the lack of iiomnl Mutilation and tlrainage All the etiologic 
factor^> discusscsl under Fhc I tiology of Acute Inflammatory Diseases 
of the Throat and biriuco hate an important hearing upon the 
etiology of sinusitis \ brief rciumt as it pertains to sinusitis will be 
giNcn in this «c'ctioii 

EtioloiY — Ilcrtditv is lieing rt'cognized as basing a much greater 
rule tlian fonnerh thought possible It is not a direct transmission of 
the infection I utratlicr a tcn<Icnc\ in which infection ina\ occur under 
tartam circumstances I he infantile sinuses may fad to clear of fluids 
proinptU or the d<\tlopnieiit of the smu«es may be arresteil Certain 
«b tmetne ninlfonnations of the Mrptum turbinates uncinate ostia 
ttc iria\ be mhentcal which m i\ prcdi jmse to sinusitis 

In recent aean. an increasing stress is being placeil upon diet and 
allergic statis in relation to sinus infections Ihe importance of foods 
containing > itamins A and C has been been demonstrated by clinical 
ob creations and laboratory researcli 

\tnong other general predisposing causes there may be endocrine or 
metabolic disturbances and lowered resistance from unbalanced or defi 
cicnt diets sepsis toxins infections etc 

Among local predisposing causes are enlarged or infected tonsils and 
adenoid In pertrophic nasal mucosa pale boggy nasal mucosa associated 
w itli allergic conditions enlarged or malformed turbinates liigh septal 
deformities cleft palate atresia of the nares traumatic or dex elopmental 
deformities trauma foreign body and obstructing tumors Impaired 
ciliarx actn ity from anx cause is an important factor 

Canes of the root of a tooth located beneath the floor of the maxillarx 
sinus may cause empy ema of the antrum by infection through the carious 
fistula thus formed or by way of the \essels and lymphatics It has 
been estimated that 10 to 20 per cent of all chronic empyemas of the 
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TUf I TIOIOGY OF SIS U? I\ FFCTIO\S 


155 



Fjo i07 — C«]] }n Uk «Ji«n3J^ rro'v** 
(6) btwkini; the infuudi>mluni a lulls 
ethmoi(fa/)i e middle turlnnate 


!/<. 10'' — T>j(? rniJdfe (urlioate (s> 

elmeinc to tin ouirr Hall of iho nose and 
CiftKlint the infunifihulum b inner wolf 
ofthebuliaethrnoiJalis r uncinate proceu 
or inner haII of the infundibulum 




i IG 109 — •Enlargement of the bulla etbmoidalia blocking the infundibulum a the 
inner and distended nail of the bulla ethmoidalia croHding innard and downward against 
the uncinate process and blocking the infundibulum b the uncinate process c the middle 
turbinate which on account of the bulging bulla appears to be the cause of the blockage 
whereas the bulla blocks 
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uitrimi In\e tlitir oriRiii m disci^cd tcttli 
to intnnasal infections 


Ml tljL rtiu under art due 


NasaJ pol3T)3 are also regmlcd is i cause of sinusitis altlioueli the 
polj-p Itself IS the result of a sinus infection especially the ethmoid and 
antrum or serandarv to an allergic rhinitis Howcxer this ma\ he it is 
certain that the pre<=€nce of a nasal poK-p aggravates m existing sinusitis 
and its removal is often attended In an improvement of llie sinusitis 



Fia 110 ~Noniia] mucous membrane of tbe iDauUarjr aotnun Magn Eed 63 r«or 
mal mucous membrane taken from the flour of the mar Uary antrum shows a c I ated 
columnar ep (hel um rest ng on a del rate basement membrane The tun ca propna con 
B sts of fibrous connect le t ssue ch BureibcisCOj is arranKPCl somewaiat 'loosely wb'le 
deeper it is more compact and blends with tbe periosteum 1 1 e glan Is are found n the 
tunica propr a an i are most numerous near the ost um of the antrum (courtesj of Dr 
Leroy A ‘Schall) 


Foreign bodies m the nasal passages mav cause sinusitis hv erosion 
and subsequent infection of the nasal mucosa bj directly bloehmg the 
cell openmgs or in rare instances bv erosion through the adjacent nasal 
wall into the sinuses 

>asal operations mav result in sinusitis by reactionary infection and 
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infhninntion nlucli im\ extend directK through the outer nasa! wall or 
riu the cell I»plnmp^ into the sinuses lliis iscspecialK true if operations 
on the nose nni! thro it are done while an acute rhinitis or tiiiaillitis is 
prcHiit 

\as.il dres mgs nn\ can c a damming up of the seeixtioiis which 
undergo di-coinpo'ition and mfcttioii and thus give ri c to mfl imiintion 
( f tJic smii es 1 much emphasis cannot he I ltd upon (he untow ard 
n.^'iilts of npeatcsl mtranasal packing as it is a fruitful source of inflain 
m itor\ di i ast of (lie nasal and sinus mucous memhrancs 

\ cnous sta is from mtnna al pres ure ina% cause smii itis 1 he 
pressure ina\ l>c due to some anatomic or pathologic dep irtiirc from the 
nonnal as tumors fcreignhodit's giimmatoiisswcllingof tlicscptmn etc 



Fir 111 —Cl ron c nnammitl on of the max llafj antnim Ms n Bod 2 The char 
actor atic feature s (1 c immense amomt of olomn in tl c euporfic at port on of Ihe stroma 
Theopthol m does I ot s> ciw much clianse In places it s lack ni; «> eh is due to a 
art fact in the j ror smt on of the epee men In the doei •'c 1*00 on of the tun ca propr a 
there is profu«e roun 1-ccll infiltration n lb Ih cken ni; of the blood \e*sels (courtesy of 
Dr Leroy V ^chall) 


It is probable tint most persons siiccumhing to binu itis after swim 
mmg arc infecte<l tl tir oivn nasophaiwaigeal genns inechanicalh 
<Iri\en into these cawtics under conditions favoring rapid growth and 
retention of imcroorganisms 

Prevention of sinusitis from swimming would seem to be largelv a 
question of warning tliost with acute rhinitis or other respiratorj mfec 
tions or with latent nas.il infection chronic colds anrl the like to 
keep out of tlie water 
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rill cMiting camcs of inflammation of tim sinuses are the tarious 
mcroorg-imsms causing the ttantjiematou, and other infectious feiers 
It IS nell Inonn that the common cold and mlliienra are earls phe- 
■lomen i in tins class of cases The infl.mmation usuail, extends to the 
sinuses ishcre it mas remain m a latent or chrome form In some cases 
It IS mils after mans .sears that the msolsemcntof the sinuses becomes 
el isions enough to attract tlie attention of cither the patient or the 
pn'sicnn 



Fio 112 — Chronic inHaniiaat^oo ot the JDaxiU^ry^trvm Maga/fied27 Thaepitlie* 
ii iirrs 12 intact but ^th profuse round-cell mfiltratioa of the stroma and proliferation of 
fibrous ti'sue There is marked activity of the glaiuls (cenirtesy of Dr I.croy A Schall) 

It IS probably true that tlit inflammition thus started is more likeb 
to become chronic in those c^ses in which the cell openings are more or 
less blocked b\ obstructne lesions of the nose If, for example, the 
septum in its upper portion is deviated to one 'ide and lies agamst an 
enl irged middle turbinate the sinusitis which del elops during an attack 
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of one of tlie infccttoiia fc\cr3 is more likch to continue into tlit clironic 
fonn tlnn it is where no sucli oUstructisc ilcformitN c\ists 

THE PATHOLOGY OF SINUS INFECTIONS 

'Ihc patholocic clnnpcs which occur m the mucous membnne niid 
bon\ wilK of the sinti'M in the course of siippuntiie inflinnmtion ire 
wh It iniffht ht cxjwctcfl m n inucouv-hnet! ci\it\ (hi^rs 110 to 115) 
Infection of tlicnns.nl «!musesim\ occur in four different tipcs \ctite 
{■o!i>re«tiit iciitt piinil nt ehronit piiniicnt nnd chronic hipcrphstic 



Fio 111 — Chron r ^ ml e »nfl*raTOM^r> f>{ tl jnax llarj nnlniia Magn fiwl W 

Marked round-eell Jifiltrali t will eu rrfrial nh*ee < f nnation Marked act mIj of 
the fstands ani el «! t fil ro« « ten lrle•^ of Pr leroj t SchalU 


Chronic suppuratne Miuia diseise mu' Ik, class fiid micro copicallv 
into (o') e&emntoiis IV) Rnniilirorinlfttntins Ic)H't)rous h?) i mixture 
of an\ or ill of these forms Connecti'c tissue changes are common 
with much thickening in the •»ubepithcJinI In\er ns n rule This increase 
in cellulnr structure is composed of spiral round stnr formed plnsinn 
eosinophile niwl pjgraent cells 

Tor did ictic purposes the changes which occur in the tissues raa\ be 
studietl in the following order which represents the usual sequence of 
the pathologic e'ents 

(a) The submucous tissue is infiltrated with serum while the surf ice 
is dr> I,.eukocjtes nlso fill the meshes of the submucous tissue 
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(//) llie capillaries arc dilate*!, and the mucous incmhnine is greath 
tliickcnwl and red ns the result of tlie wlenn and engorgement of the 
suliepithelial stniclurcs. At this stage tliere is UMinllv no defect m tlie 
epitlieliuni. 

(f) After a few hour', or n d.i\ or two, the ‘'cniin and loukocxtcb 
escape through the epithelial c«\rringof the mueo'a, where the.\ become 
ttdmixe*! with bacteria, epithelial debris, and mucus In «ome in'-tances 
capillarj* hetnorrhage occurs and blood Kcoines mixed with the secre- 
tions. llic secretions, at first thin and waterx. later Income thicker 
and lenacimis, on aceonnt of the civagulatioii of the fihrin of the serum 

(»0 In nian\ c-.t'*-* rr«<jhition In the ab'orptlon of the t\mkite and 
the cessation of the <li'charge of tlie htikiKntes takes place in from tf’r 
to fourteen <la\s, 

(<•) In other cas<*s, however, the influiiniation passes from the t-ongi 
live to the purulent tvjjc. the hiikoevtes iKung thniwn out m imiiitiw 
immlters. Itesohition !■> still posdlilc. although not prolnhlc is tm 
tissue changes arc not j et of a fixe*! tv pe 1 nle-s the pnua ss is spots \ 
•arrested the tissue xhinges lK“cotne lUTiiumnt and chronic it\ i' C'Uc >- 
li'hocl Tlie unchrl.ving Ikiiic iiuy show an osteitis and in pi tees a 
definite l»onv ncx’njsts 



Viii IK . L niflhmnxtfurfttf 

Kxtf nsic.ri of the hifcctinn frvmi the sinuses to other p irts. m.iv occur 
(1) a tlmirnliophlehiiis of the perforating veins, (2) bv a direct 
extension througb an ulceniting or necrotic iiortion of the sinus wan. 
0) h} wa> of a deliiscence and (1) tiinmgh the v ascular channels in the 
form of a liactcremia. It is questionable whether an infection ma\ e 

tran«rnitt«l from the sinuses bv way of the Ivanphatics 

In chronic sinusitis the surface changes are similar to those in acute 
suppurative inflammation affecting other mucous membranes and bone 
tissue The mucous membrane may present a granular surface, v illous 
and fungoid excrescences, granular, cushion-like tluckcnmgs. e c 
the older eases there are hv pcrplastic thickenings. Tlie membrane maj 
be destrojc*! in spots by ulceration, exposing smooth, bare bone, or it 
niaj 1)0 soft or rough from caries. In some cases necrosis and bone 
sequestra are present, or they may be absorbed 

A microscopic examination of the sections of the mucous 
sometimes shows a loss of the epithelium and glands, which are replay 
by connectiv e tissue. Ulcerations of the membrane are often surrounaea 
by granulation tissue, especially if there is necrosis of the bone tjranu- 
lation buds may encroach upon the periosteum and thus unite tlm bone 
and raucous membrane, ^\'hen this happens the bone is superfacially 
ab«orbwl and somewhat roughened in consequence. Osteophj-tes, or 
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boii\ sciles or plujuti rtsiiltiiip; from phstic t\»(I iti n smut times form 
on tne surface of tlie Iwne 

Polypi in the Sinuses —I’oh pi liixt been found m ill the sinuses 
althoiipli tltx irt lu n. common in t1 l aiitnim ind ttlimoid celh 
Jlici art inutlt tnt re common m the 
(thiiioid cilia (ti III IS gtiitnih supposed 
Xlicir hidden locition within the small 
ethmoid spaces renders their diagnosis 
ntlicr dilhiult In the antrum low 
tier tliej arc nitre cisilv diagnose las 
the\ mi\ he exposed tUrougli the canine 
fossa \ polipoid degeneration of tie 
iniictm of the mavillan intriim ma\ 
occur nithoiit an> change in the normal 
appearance of the nasal mucosa even in 
tin ethmoid region Tlie local svmp 
toms depend upon the amount of h\per 
plistic changes which hive occtirreil 
within the sinus civitv \s the Joper 
plastic arc i spreads tlicsvmptoms such 
as serous d «charge occlusion of tl e nos- 
tril and sometimes sneezing become more 
pronoiincci! often simiilatidg mild it 
tacks of hav fiwer IMien tlis hvper 
plasia becomes well advancetl polypi 
begin to show themselves m the nasdl 
to 117 — '‘howini? th« ih n caiitics \5 m bxTiepplastic etl mo ditis 
ort> wall part ally f^se to a recurrent poK 

thVwaUmaytahfok«“orper* P<w>s of t^e middle meatus Tins IS in 

for8t«l and (0 e ri<e to orb tai accord With Hirsch who bcIieves this 

’ * form of disease the most frequent cause 

of recurrent nasal pol^qn Iodized oil will be of great help in diagnosing 
this tNTie of antrum pathology Polypi haxe been found in the frontal 
and sphenoid sinuses although not so frequentiv as m the antrum and 
ethmoid cells The polvpi in the ethmoid cells are usuallv quite small 
on account of the limited spice within the cells whereas in the antrum 
thev arc much larger 

The microscopic changes in the epithelium of chronic hyperplastic 
sinusitis ire thickening poKpoid degeneration metaplasia and areas of 
ulceration The basement membrane shows thickening The tunica 
propria rev e ds edema round-cell infiltration fibrosis d latation or com 
pression of the glands and thickening of the blood vessel walls The 
periosteum is thickened The underiving bone may show osteoblastic or 
osteochsticactnitv with fibrosis bsperostosis osteomalacia and necrosis 



(McMahon*) 

In emp' ema of the ethmoid cells the thin lamina papvTacea separating 
the cells from the orbital caviU mat be perforated orentirclv destroved 
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b\ the suppurati\c process Hjc, <!aoie is true of the crinial phtc sepa 
rating tlie cells from the antenor hemisphere of the bmn In the htter 
case the meninges are c\pose<! to infection and m'i\ be the seat of 
meningitis bnin nb ccss or epidiiril ali^ccss Such an exposure of the 
meninges ma\ exist m c-iscs of latent ethmoid empjema a\ath no other 
saanptoms than a slight hcadacht and mental ifritabilit\ 

Fagleton has called attention to the tendenev of the roof of the spin, 
noid sinus to perforate cspccialh if the pneumococcus tape III is the 
maadiiig organism 

Thrombosis of the longitudinil iiml eaacnious sinuses occasionalla 
complicates sinus infection Ilctrobulbar suppuration ororbit d cellu 
htis is a comparatiaela infref|uent eoinphc'itioii 

In frontal empacma the floor and posterior wall are most often tl l 
« cat of destructiae changes 

THE SYMPTOMS AND DIAGNOSIS OF SINUS INFECTIONS 

I he samptoms of sinus infections ire diaidcd into siibjcctiac and 
objectiat 

Sabjechre Symptoms —Pam —Pam referable to tlic region of the 
sinus ina ola ed ma) or in la not be present In octia c inflammation of 
the maxjllai:> or frontal sinus pam is usuaJla rcferrwl to the region jn 
aolacd In tlic deeper «inuscs as the posterior ethmoid and sphenoid 
tlie pam is a aguela deep «eatod in the head or it is referred to the penph 
era of the head nitliout reference to the location of the sinus lor 
example splienoid inflammation maa giae rise to pain m the occipital 
or to tlie frontal region As a matter of fact inflammation m anj or all 
of the sinuses usualla causes pam m the frontal region These pains arc 
almost umacrsalla calle<l Ilcadache^ ba the patient 

Headache — Headache is therefore one of the most common and 
significant signs of sinusitis though it maa lie present aahen the middle 
turbinate pres.'^s against the septum Plus condition is often mistaken 
for eae-strain Headache has muUitudiiioiis cau'^es and is not there- 
fore pathognomonic of mflaromatora orothcr diseased conditions of the 
sinuses Headache ifduetocae-stram is usually bilateral and aaorse at 
the end of the daa whereas in sinus diseose it is more often unilateral 
or if not unilateral more pronounced on one side or it begins as a um 
lateral headache and extend'> to the other side The headaclic which 
onginates in a sinus is increased upon stooping forw ard and upon sudden 
jarnng of the bods It max persist upon closing the ea es upon retiring 
or in a darkened r(<ni whereas if it is of ocular origin it disappears 
under such conditions 

The pains and Iieadache due to disease of the frontal sinus maj assume 
the form of sharp shooting pains through tlie e\ es or they maj be dull 
and heaxx and nearh constant or thej maj consist of a dull feeling 
in the forehead which is aggraxated bx leaning forward In the acute 
form of frontal sinusitis daiix pam beginning at 10 or 11 o clock m the 
morning and leax mg bx 3 or 4 o dock in the afternoon is quite charac 
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}cmtic Uksc atUicU of fiencxlic pun maj last for a week or more 
1 lie patient Rtnerallv ciunphms of frontal headaciie wlncii is limited to 
or oriRiintts on, tlie side affected Pressure under tlie floor of the sinus 
at the inner nnpic of the orbit iisualls elicits pain m these cases 
In the chronit form of sinusitis pam and hcidaclie mn\ lie absent 
unless tlraimRe and xcntilntion are itnpairc<! 



FlO 1 IK — rrcwiirrfhrxil { lie mad), unrfer (be Aoorof the fn>ntal K 11111 ]’n* iioiaofUi 
niiulc under the aupraorUlal n Ui* whereat it thou) I l« msdo much deeper 

Vactnnn Frontal Headache number of jears ago Sluder called 
attention to the existence of what lie called ‘ the \acuuin frontal head* 
ache ” This type of headache is usually frontal low-grade, and made 
worse bj the use of the e>e3 for close yyork The nose contains no pus 
and no pathology other than a possible redness or swelling of the nasal 
mucosa m the region of the middle turbinate His explanation is, that 
obstruction in the inlet of the frontal sinus causes its contained air to 
he absorbed and a partnl xacuum to be produced More recently 
A lidding' has demonstrated that in a dog a —35 more or less mm 
of yyater can be produced bj ciliaiy attiyity He excluded the possibility 
of blood absorption by obtaining tlie same results using an exsanguinated 
dog or a decapitated bead 

Slight tenderness on pressure near the floor of the frontal sinus maj 
be present 

The vacuum frontal headache is probablj a clinical entitj There is 
as logical a reason for its existence m the frontal sinus as for a similar 
condition in the middle ear 

The treatment consists of shrinking the nasal mucosa and treating 
tlie nasal infection yrhich is the usual causatiy e factor 

Tenderness Upon Pressure —Tenderness and pain upon finger pressure 
nia\ be present in disease of those sinuses contiguous to the surface of 
• Ann Otol llfanuil and liiiyaeol 64 725 192 j 
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the face tiz the frontal anterior etliinowl and the maxitlarN simvbes 
lor the ixinniiation of the frontal *!inua pressure slioiild he made 
oxer the aiitinor wall ahoxe the supnorhital ridge and under the floor 
of the sinus near the inner angle of the orbit 
Tenderness oxer the frontal bone is rarcii present in frontal sinusitis 
except in acute ca^es xxath obstructed drainage rendemess is often 
present howtxcr xx hen pressure is made against the floor of the afftcterl 
simi', near the inner angle of tin. orbital caMt> (Fig 118) f he finger 
tip or thumb should be phcc<l xxell under the roof of the orbit and the 
pressure ilirectcd upxxnril Pam is thus often elicitcel exen in chrome 
congestix c caso« Icndeniess tn this region does not hoxxexer alxxaxs 
indicate di'ici'^ of the frontal smua ns the anterior ethmoid cells •'oine- 
time^ project lH.neath tlie floor of the sinua 
When such an anatomic dexiation is present the surgeon max he led 
to n xxrong conclusion This difiTicullx ma^ be eihxiatcel b^ haxmg a 
roentgen rax film made as it xxill aid in detenninmg the position ind 
condition of the frontal and anterior ethmoid cells 
In the examination of tl\c anterior cthmoKi calls pressure should lie 
made it tl e inner angle of the orhit against the orbital phte i f tl e 
ethmoid 

In the examination of tlie maxillarx sinus pressure should he made 
ox cr the canmc fossa of the superior maxilla 
In sphenoiditis the anterior surface of the splieiioul sinus la sensitixe 
to palpation and frcciuentlx as the exauiinmg prolic cause's pressure ox er 
the sphenoid sinus the patient xxill slate tliat pam m the occiput or 
temporal region is excited 

Toxemia —llie xanous toMcsjanptoins such as malaise inability to 
concentrate muscular soreness stifliicsaofthcncck etc maj lepresent 
Disturbance ol Equilibnum —Giddiness and xertigo or a momentarx 
sense of blurred or darkene'd vision and imminent fainting are frequently 
present in disease of the sinuses csjieciallv if tlie eustachiaii tubes are 
closed from an associated congestion A sense of fulness m the ears 
should accompany this condition All these symptoms may be aggra 
xated or produced by stooping forward 
Disturbances ol Smell —The olfactory sense max be perxerted (par 
•wyn.xi.') W’lC pit'AXxt 

to normal noses A more common symptom is the Joss of olfaction 
(anosmia) This is accounted for by the blocking of the olfactory fissure 
by the tissues in the region of the middle turbinate The x entilation 
of the superior meatus of the nose is thereby prexented hence the loss of 
the sense of smell In some chronic cases this may be due to the degen 
eralion of the tcnnmal filaments of the olfactory nerx e although m most 
cases tliesenseof smell is regained aftertheinfectiousprocess has subsided 
The Objective Signs —Redness and Swellmg — Wlien anx of the 
sinuses contiguous to the skin of the face are involxecl (frontal anterior 
ethmoid or antrum) there may be redness and sxxellmg coxering the 
affected area If, for instance the frontal smus is acutely inflamed there 
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iiia> he swelling and redness in the frontal region likewise in the infra 
orl ital region in antral di case iiid it the inner angle of the orbit in 
nnttrior etliinoid disease hen present this periostitis or edema gn es 
tin. sensation on light palpation of a slight thickness or a s eh et\ feeling 
o\ tr the affected sinus ^ 


The Najal WaU - The contour of tlic lateral nasal nail sometimes 
affords information as to the condition of the sinuses In closed em 
pjtn’a of the antrum the inner wall of the antrum ina> be edematous or 
in rare cases pushed toward the septum Likewise in emp\eraa of the 
hnlla cthmoi lalis its median wall ma\ be distended so as to close the 

hiatus semilunaris andimpmgeagamstthee.TternaIsurfaceofthemiddle 
turbinate 


Mucous Membrane — LJ/e texture ot the mucous membrane of the nose 
especialh that portion of it co\enng the middle turbinate is sometimes 
indicati\c of Sinus disease tl at is when the mucosa of the anterior end 
of the middle turbinate is hogge and \ehet> in tetture it usualh sig 
niGes tlie existence of an acute inflammation of the ethmoid celh If 
Inperplastic an associated hyperplasia of the mucous membrane of the 
ethmoid or maxillary sinuses may be suspected 
Nasal Discharge — I’us w ithin the nasal chambers is usually significant 
of empjema of tlic sinuses The nasal mucosa is rarely the focal center 
of suppuratiCe inflammation wliereasthesinusesarecommonly thefocal 
center of such an inflammation The presence of pus in the nasal 
chambers should therefore excitesuspicionoftheexistenceofaninflam 
mation of the sinuses In a general waj it ms> be stated that pus in the 
middle ine<atu3 signifles an inyolvemcnt of the frontal anterior ethmoid 
or the raaxillan sinus as these cells dram into the middle meatus If 
pus 13 seen in the olfactorj fissure (between tl e septum and middle 
turbinate) the posterior ethmoid or the sphenoid cells are presumed to be 
imolved as these cells dram into the superior meatus aboye the middle 
turbinate Pus is usually absent from the nose in hj-perplastic sinusitis 
TransiUuraination — Transilluniination of the sinuses affords objectn e 
information as to the condition of the maxillarj and the frontal sinuses 
but none in reference to the other smuses 
In transillumination of the maxillarj sinuses the Freer-Jackson or 


other light is placed m the nmuth m a dark room w ith the patient s ej es 
open If a sinus is normal three points should be noted nameh 
/l,^ The red .pupillary refle.x (2) the crescent of light corresponding to 
the position of the lower ejelid and (3) the '=ense of light in the eje 
when closed (I^late III) If the red pupillarj reflex and the crescent of 
light are absent the antrum is probably affected Jyote both sides at 
once and thus determine which one if either is affected A comparison 
of the lower portion of the field of illumination maj be yerj misleading 
as the anterior wall of the antrum xanes greatlj in densitj irrespediye 
of the disease present The orbital or upper wall of the antrom is how 
eyer more nearly uniform in its density in all cases and affords a fair 
opDortunitv for a comparison of the transiHuminated light through the 
two orbital plates that is when both orbital plates of tlie antrum are 
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nonml tlie 'imoimt of light trmsmittwl tJirougli them is about equal 
whereas when one is thickcnwl li\ an mil \mmator> exudate the trans- 
mission of light IS intcrfcnxl uitli hence the crescent of light is dimmed 
or altogether aliment I ikewiNO when both orbital plates are normal 
(intril (h t iv. ibniit) the light tnn initte<l into the interior of the 
eacball is shown m the rtn] pupillan reflex in eacli e\e where is if ont 
antrum is iiuohcd the pupillarx reflex is absent upon that side and 
present on the other The of light (t^cs close<l) is present on the 
htaltln side ami aliMiit upon the di eas«l side in niaxillar\ diseases 
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llic antrnmsmae bo traiisilhiminatetl from abo^e b\ placing a small 
light abo\e tie supraorbital ridge and shghth within the orbit The 
beam of light is directed downward through the orbito-antral plate 
The reflected light is mcwciI oxer the palate b\ looking through the 
mouth if the sinus is healtln If a thickened mucosa or secretions are 
present m the sinus the transmitted light is absent or diminished 
Transillummation of the frontal sinuses is a sati-'factorv means of 
diagnosis in adults with well-dexclopcd sinuses In children with small 
sinuses or in adults with bilateral mxoKement transillummation is not 
so reliable The hooded lamp should be placed under the floor of the 
frontal sinus at the upper and inner angle of the orbit and the tw o sides 
compared If tl e lamp is not placed well under the supraorbital ridge 
the skm transmits the light and raaj thus lead to a false deduction 
Roentgenography — Koentgenogrophx of tlie nasal acccssorj sinuses is 
essentialK a shadow transposition of the differential densities of the 
bones of the skull as modified bx certain diseases or conditions such as 

1 Age —In mfanex there arc numerous modifying conditions— for 
example size shape tlex elopment etc of tlie sinuses and bones of the 
skull In infants and children roentgenographx as w ell as transillumma 
tionarexery unsatisfactorx due to the absence of or slight development 
of the sinuses 

2 Sex — Men are apt to haxe thidwcr or heaxaer bones than women 

3 Disease — Such as loss of lime salts 
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normal the amount of light trinsinitlctl through them is about equal, 
whereas when one thickened In an lnflamnnto^^ exudate the trans- 
ini« ion of hglit is mterfcrcil with htnee the cifocnt of light is dimmed 
or altogetlur abNcnt Iikcwi-^* when liotli orbital plates are normal 
(antril ili*^ I't ib'ont) the light transinittcil into the interior of the 
e\eball IS shown in the red pupillarx reflex in each c\e whereas if one 
antrum is m\ol\cd the pupilhrx reflex alisent upon that sale and 
jircsint on the other 1 he Hn^c of light (t\es closed) is present on the 
hcaltln «ide and ilwnt njxni the diseased sule in mixillari diseases 
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1 he aiitrums max be transillummatoil from above In placing a small 
light above tlie supraorbital ridge and slightlv within tlie orbit The 
beam of light is directetl downwaitl through the orbito-antral plate 
The reflected light is viewevl over the palate bv looking tl rough the 
mouth if the sinus is healthv If a thickened mucosa or secretions are 
present in the sinus the transmitted light is absent or diminished 

Transillnmination of the frontal sinuses is a sati<5factorv means of 
diagnosis in adults with well-developed sinuses In children with small 
sinuses or m adults with bilateral involvement transillummation is not 
so reliable The hooded lamp should be placetl under the floor of the 
frontal sinus at the upper and inner angle of the orbit and the tw o sides 
corapareil If the lamp is not placed well under the supraorbital ridge 
the skin transmits the light and maj thus lead to a false deduction 

Eoentgenogrsphy — Koentgenographj of the nasal accessorj sinuses is 
essentiallj a shadow transposition of the differential densities of the 
bones of the skull as modified bj certain diseases or conditions such as 

1 Age— In mfancj there are numerous modifjmg conditions— for 
example size shape dev elopment etc of the sinuses and bones of the 
skull In infants and children roentgenography ns well as transillumma 
tion are v erj unsatisfactorv due to the absence of or slight dev elopment 
of the sinuses 

2 Sex — Men are apt to have thid^er or heavier bones than women 

3 Disease —Such as loss of lime salts 
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4 Thickness of Hones of tace and Skull -Tins nnj be a localized 
thickening a tmihtcnl or bilitcnl thickening 

5 Asymmetry of the Sinuses or Bones tf the Skull 

6 Mkrcd Mucous Membrane -Tins ma> take the form of an exces- 
si\e thickening due either to infection past or present as a postopera 
ti\ e result or the altention of the mucous membrane raaj be an extreme 
tliinning or atroplij 

7 Inflammation or Suppuration within the Sinuses 

8 Inflammaluin or Suppuration Adyseeni to the Svniues 

0 Tumor hormaiion Ineohing the Region of the Sinuses or the Sinus 
Itself 

10 vI«p/co/£a:;»aure —Various dense structures such as the petrous 
portion of the temporal the\ertehrte or the base of the skull ma} be 
projected in line with the sinuses obscuring and interfering mth the 
proper reading of the films 

In Men of the abo\e modifying conditions it is illogical to assume 
that a diagnosis can be made from the films alone A secondarj place 
perhaps should be giien to the roentgen rav and the mam reliance 
sliould be placed on clinical means Caldwell was the first to show that 
the contents of a sinus wlictherpus normal salt solution or water offer 
about the same degree of obstruction to the roentgen raj Beebe arm ed 
at the same conclusion after injecting the sinuses with liquids of larjmg 
densities from water to thick pus Differentiating between a pus*filled 
sinus and a neoplasm is not alwajs easj although the neoplasm usually 
in\ oK es other structures as well w hich somew hat simplifies the diagnosis 
Radiopaque oils gnc additional information in differentiating 
The angle or plane of exposure is important and should be go\ emed 
by the sinus or sinuses suspected The custom largely preialent in the 
past is to ha\e one sagittal (posterior anterior) \iew and one lateral 
new 1\hen the expense is to be considered this perhaps will gne as 
much general information as any other two Mews but the objection 
to these is that in the lateral xaew the ethmoids and sphenoids are 
superimposed upon the opposite sides and their outlines are confused 
or blurred In the posterior antenor news the ethmoids and sphenoids 
are supenmposed and an intelligible reading frequently rendered im 
possible 

An excellent procedure when general information concerning all the 
sinuses is desired is to ha\e three news one posterior-anterior (Cald 
well) and two obliques (Hhese) 

In the posterior-anterior anew the tip of the nose and the forehead 
touch the film The raj s are passed from near the occiput at right angles 
to the film , , . 

Tbe nght and left oblique \iewsare taken as first desenfaed by Knew 
In the oblique position tlie object is to project the sphenoids and the 
posterior ethmoids through the orbit To accomplish this the tip of the 
nose, the bnm of the orbit and the malar bone touch the film and the 
rays enter the parietal region about 2 inches posterior and If inches 
superior to the external auditory meatus This should project the optic 
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foruncn iic»r tlip t-cnttr of tlie orhit To tlie luwlim -skIc nnd helo« 
IS the sphenoid sinus \lio\c the run of the orbit is the front'll sinus 
Tlic cthmoids occupi the spiec Ix-low the front'll and extend poste 
riorlj to the sphenoid 

For the frontal sinus alone the CaMnell position is ideal If operatii e 
interference is anticipated this position should be supplemented with a 
lateral \te\\, tliat mfonnation concerning the depth of the sinus can 
lie obtaincil 

j or tlie ethiuoid> the oblique position of lUicsc is bc»t 1 hese oblique 
positions pn c jiersjHttii c \ itws of all the sinuses from the frontal to the 
sphenoid liotb bull's shoultl lie taken for cowivin'on 



Fi« 120 —Schema ■howinc the proper position tor mak ng a roentgenograph of the 
frontal and ethmoid ■ nuvs A the proper angle tor pass ng the roentgen rays through 
the head B the improper angle as the rays most pass through a great deal of (lease 
bone (D) to reach the sinus C an 8- by lO'inch photograph c Clm ftgamst ahich the fore* 
head should re*t E tlie tabic upon which the iiatient I es The forehead should be placed 
upon a tnangular block with an tnclmation of 2S degrees as this is more comfortable to 
Che patient and renders (he line iA) perpend rular to (he tsble 

If a picture of the 'intrums alone is wanted an excellent new is ob- 
tained from the extended chin position first described by Waters and 
^\aldro^ in which the petrous portion of tlie temporal falls below the 
floor of the antrum This position is obtained bj ha\ ing the chin of the 
patient touch the film and the lip of the nose from I to 1 5 cm from the 
film In a coneaxe face "in increase of 0 5 cm in the distance of the 
nose from the film is required This position gives a slight distortion 
of the frontal sinuses, due to the distance from the film The postenor 
ethmoid cells are show n below tlie anterior group This can be demon- 
strated bj means of bismuth paste or metal clips 

A satisfactorj xnew' of the sphenoid is sometimes liard to get Pfeiffer 
has described a method whereby the two sphenoids are showm side by 
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suit 1 he Jiiticut cxtuuls the chin forward o^ er the film ind the cen 
tnl n\ s pass verticalh through the held in the mednn line nt a point 
- cm in front of the extern d miditon mml Bow en places the film on 
top of tilt c\t< ndcfl lit id ind pisses the rats from below up K combi 
nilion of htinl ohlupit md \erticil iitws will iisinlh pi\c enough 
mfonn itioii to assist grtath in thodiigiiosis 
Btehe calla attention to the fict tint the blurring or hazing of the 
Mims outline is of more diagnostic import than the shadow cast He 
bi‘>es Ilia objtttion to the roentgenogram tahen stereoscopicalh on this 
f let 

Radiopaque Oils — H uhopuiiit oils injected into the sinuses are of 
distinct \ due in rmiu t iscs of sums diagnosis These oils are composed 
of n bland Mgct4iblt oil with -10 per cent iodine content The' were 
first implo'nl li\ I orrcsticr in dimircating spiml cord lesions Thej 
ire of special ' due in tlic sphenoid ind mavillarj sinuses B' the use 
of tlu Kulired oil tin. t u if\ of a sums ma\ be sharplj outlined •=o th it 
tilt tl ici\iiess of tilt imicous nitinbranc and the presence of poljpi mai 
he dtfcnnmcd (1 ig 121) tnd irregularities in size and shape can be 
icciiritth outlined Disciscil mucous membrane is shown an un 
filliHl rone between tl t oil mass and the bonj outlines It is also of 
\ due IS 111 lid 111 the detection of extensions of the sphenoid sinuses 
into the greater or lesser wings of the sphenoid bone 

I he lodirod oil nn' be intro<luced into the frontal sinuses bj means 
of met d cirmiihs or small ureteral catheters and a sjTinge The patient 
should he kept on his back on the table during the injection of the oil 
and not permitted to sit up until after the roentgenograms ha'e been 
tal en llieintrixluctionof theoil can be observed under the fluoroscopt 
from time to time to make sure that it is entering 

Iho sphenoid in'*' be filled under the fluoroscope with the patient 
Ijing on his back A long metal cannula with an appropriate cune i 
u»efl to introduce the oil through the ostium The oil maj be injected 
into the sphenoid b\ puncture of the anterior wall if difficult' is found 
m injecting through the natural ostium 

Teclimc —With the head in the erect posture the needle is passed 
between the middle turbinate and the septum m a slighth obhque 
direction hugging the septum until the anterior wall of the sphenoid is 
reachcfl If there is inMiffiaent space for the needle to pass the middle 
JivlMnaJc. can be.nuslic'l or infracted lateral!' with a long nasal specu 
Ii m or other suitable instrument Tlie needle held firm!' against the 
sphenoid is raised to a Iiontontal plane parallel to the roof of the 
sphenoid The ca'it' is entereil at approximate!' the junction of the 
middle and lower thirds of the antenor wall 

The antrum is entered through the natural ostium b\ means of a 
Pierce antnim cannula The same terfmic is emplo' ed as for irrigating 
except the radiopaque oil is left in the antrum until after the roentgeno- 

^"^The^eS^ids are more difficult and frequently impossible, to fill 
except bj the Proet? or 1 razer methods 
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Displacement Method — \bout tlie ‘lame time I’roetz' and Frazer * 
independentl% of each other introduced tlir disphccmcnt method in 
the dnyjnosis and treatment of sinu^iitia 



Fio — Dclecii e fill ng « lb od zed o 1 of tbc tell mjkx Uxt) nnua The left b de 
of the face la next to the film and tbo o 1 hoe collected towaid the zygoma The rregular 
nvulets in the antenor and nfenor port one outi ne the polypi n these areas Numerous 
polyp vere found at operat on (Anderson Arch Otolar}‘ngol ) 

If for am reason the uijettK ii of ruliopique oil b\ means of a cannula 
IS not adt isable or possilde Proeta s displacement method should be 
Used For the method to be effectite (1) the ostia must be patent and 

* Arch Otolaryngol 4 1 (July) 19^6 Ann Oto! Rh nol and Laijngol 36 297 
(June) 1927 * Monatschr f Ohrenh. 61 S02 1927 
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in nonii.il relations to the sinusts, (2) the osti.i he cw cre<I fn the 
llmd, (.1) tlKTi must Im.* pressure at the ostia 

Hie nutliod Is cspixialh .ulnptal in fillm^ the jHistcrior senes of 
sinuses 'Ilie frontal sinus is more ilifficult to fill h^ displacement 
Ohstructite lesions in the nose maj' prc^cnt the proper filling of the 
sinuses. 

Proelz’s displacement mcthoil is accomplishwl bj loTvering the 
patient’s liea<l so that the thin ami the external auditorj meatuses are 
in the saiiie \crtical plane, \\1iilc the patient sa\s “K” to close the 
pharjiLx, 2 cc. of radiojuque oil warmed to bod\ temperature are 
nistillcil into eacli nostril 'Hie oil forms a pool in the upper portion of 
the noM? into which the sinus ostia open Intermittent negative pressure 
of IhOnim.of mercury isapphcd toone nostril, while the other is closed 
and the patient savs “K ” .Vbout ten negativ e pressure applications are 
ustiallv rcquireil to such the oil into the sinu«es. Additional oil is now 
instillwl and the proccilurc rcpoatwl It is rare that more than 8 ctr 10 cc 
of oil are ncctlwl Tlic {jatient is returncti to the erect position and 
roentgen raj films take n to determine the degree of filling of the sinu^ 
filter films are taken at twentj*four-, fortj -eight* or seventj-two-hour 
intervals to determine the imptjing time Normallj the sinus should 
be emptj by the end of i»ntlj-«ix hours. 

Dagnostic Irrigations.— In man> instances a definite opinion c-on- 
ctrning the presence or absenceof pusormucopus within a sinus cannot 
he formed without a diagnostic irrigation nfis is done in the same 
manner as for therapeutic puTTKises either througli the natural ostia or 
bj puncture. Cultures or smears of the flutfJ maj be taken 
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nxinroiDiTis spiiilvoiditis sinx’sitis in children 

AtRO-SINUSITIS 

IKving coiisKlcrwl tlic ctio!(^, pitliolop' niul sjniptoins of sinusitis 
ns a whole, a brief summary of ethmoKlitis, splicnojfhtis, sinusitis 
m infants and children and airo-stiitisitis will be gi^en A general dis- 
cussion of sinusitis is not cntiixh satisfactory in considering these sinuses 
or in considering sinusitis as it occuis in infants and children 

ETHMOroms 

Classification -- IrnoKeinciit of the ethmoid ina\ bo nciiti or chrniiK , 
supptiratncor non-suppumtne It may bec1as.sific<l also as (1) Acute 
congestne, (2) acute suppuratisc, O) chronic hyperplastic and (4) 
chronic suppurative 

Acute Congestive Ethmoiditis —An acute congestive inflammatmn 
probably occurs in every case in which there is an acute inflammatory 
condition of the mucous membrane of the nose, as m acute rhinitis, etc 
A chronic ethmoiditis or similar involvement m other simises is an im- 
portant ctiologic factor m the proeluction of repealeel attacks of colds 
Sy stemfe ilisc.is< 2 i allergies, v itnimn deficiencies, poor health h ihits and 
hygiene play unjwrtaut parts in the production of repeated attacks of 
acute ethmoiditis 

The symptoms of acute cthtnouhtis arc similar to those of acute 
rhinitis The patient complains of a stuffy feeling in the nose vvith a 
profuse scroinucous discharge and, as a rule, some sneezing Headache 
between the eyes is a common complaint Occasionallv slight tender- 
ness just back of the inner canthiis of tlie eye is ehcitetl 

Acute Suppurative Ethmoiditis — Acute suppurative ethmoiditis is 
not so common It is frequently associaleil with an acute suppurative 
infection of an adjacent sinus Sinusitis in infants and young children 
IS largely confined to the ethmoid as it is the only sinus that has an early 
dev elopment As a rule, one of the acute infectious diseases such as 
mfluefiiza, diphtheria, scarlet fever or measles precedes its onset The 
mucous membrane is inflamed and covered with a thick purulent 
secretion 

The symptoms arc occlusion of tlie nates, headache, with occasional 
neuralgic pains radiating to the back of the eye Ocular svmptoms mav 
consist of tenderness of the bulb, painful rotation, orbital neuralgia and 
epiphora Anosmia is present on the side of the nasal obstruction 
The constitutional disturbances are slight fever, at tunes malaise, and 
the symptoms of a slight toxemia» 

The prognosis of the acute form is good 

Treatment of acute ethmoiditis ^ould be the reestablishment of 
ventilation and drainage. Between attacks, correction or elimination of 

( 173 ) 
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■tlie systemic causatuc factors ami obstructive lesions in the nose should 
be attended to Heat adiniiiisfcred nith an infra-red lamp often gives 
marked relief Tampons of 10 per cent mdtl silver protein in the middle 
m^tus, left m place for thirty minute^, have a very beneficial action 
Surcer^ w rarely imVeateJ in a« acute attack, unless the disease has 
ettended into other structures, such as the orbit fracture of the middle 
turbinate toward the septum is necessary' in some cases. Turbinectomv , 
as a rule, is not indicated in acute infections 
Hyperplastic £thmoiditis.-*Clironic catarrhal inflammation or hvper- 
plastic ethnioiditis is \ cry frequently seen 
Tlie causal iv e factors may bea nutritional disturbance such as protein 
sensitization or other forms of allergy and gastro-intestinal or endocrine 
disturb.inces Xasal stenosis alone does not cause it 
In by perplastic cthmoiditis an anaplasia of the nasal mucous mem- 
brane, especially in the region of the middle turbinates and ethmoid 
bulla, is oh<5cr\ed A degeneration of the mucous glands with infiltra- 
tion of connective tissue occurs At first the mucous glands are hyper- 
trophicil and may show a cystic dilatation of their acini The hyper- 
trophic process extends to the periosteum with fibrous degeneration 
along the bone >rucous polyps frequently accompany this type of 
ethnioWitrs simple tyTJc of po}}p seems to be due to an allergic 
condition in most instances 

The 8ymptom> are frequent or continuous head colds with sneezing 
and a serous nasal di«charge. A granular hyperplastic pharymgitis is 
usually associated fustaohian tube congestion, bronchitis and asthma 
are frequent accompaniments of this form of ethmoid disease Scoto- 
mata, neuralgic pams around the orbit, photophobia and hyperemia of 
the conjunctiva may be present in some cases. 

Chrome Suppurative EthmoidiUs,— Chronic suppurative ethmoiditis 
may occur as an open or as a clo^ form (empyema) Defectn e drain- 
age' is an important factor in the process as it is due to bacterial infection 
It 13 usually associated with a disease of the other sinu'cs 
A round-cell infiltration with a proliferation of the epithelium, often 
absent in spots, is present. The denuded areas of the epithelium are 
replaced by granulation tissue 

The symptoms are variable, depending upon the vinilence of the 
infection, the evtent of the process and the general condition of the 
patient Subjective di«comfort such as a dull headache or pressure 
betvreen the ey es, may be present In a closed empy ema pain ov er the 
root of the nose and v ertex or a <leep seated pain in or betvv een the ey es 
may’ be present 

The exudate is purulent and shows a tendency to dry and form crusts 
Remissions followed by acute exacerbations are common The chronic 
fij-perplastic form may be accompanied by suppuration if a secondary 

infection occurs , • . . ^oi 

The compbeations of chronic suppurative ethmoiditis are ^emal 
Bstula, rapture into the orbital car ity, especiallj in mfants and children, 
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innamtnntion of the lacrimal duct ctrebrd coinidicntioiH otitis media 
focal infections and disturlnncts of Msion 
Tlie local treatment con ists of applications to the middle turhiinte 
region of tampons soakcnl with 10 to 2o per cent aqueous solution of a 
mild colloiil silver two or thnt tiine» a week ^ledica! dnthermv 
I’roctzs disphccment irrigation aaccine thenpv and non specific pro- 
tein thcrapv nnv he (f value Suction or negative pressure is particii 
larlv applicable to the cthmoul and frontal cells It should be intermit 
tent m character and sbovdd becinplovctl with caution and small force 
Suction through a fine tube at times is a useful adjunct Shrinking «oIu 
tions such as a I to 3 per cent ephednne applied to the region of the 
middle tubinate gives tcinporirv relief 
'Ihe removal of infected or enlarged ton'viU and adenoid will cure 
manv cases in cliildren Ifvpcrtrophicil or infcctcil Ivmphoid structures 
should have attention I racturc of the middle turbinate or partial 
turhincctomj mav l»c mdicatol if the ostia are blocked \11 polypi 
present should he reinov e<l Drainage of the bulla cthmoidahs b> means 
of a punch forceps or a curette i> sometimes successful 
Ihc intnnasal or extramsal cvcntcntion of the calls leaving the 
middle turhmate intact maj lie necessarv if other means fail 

sPHENomms 

Splieiioiihtis mav be acute or chronic congestive (catarrhal) or sup 
pumtivc 

Acute Congestire Sphenoiditis — fins form mav occur with anv 
acute infectious process inv oh mg the nasal cav itv or nasopharvnx such 
as acute rhinitis the acute exanthemata etc The combUon maj go im 
diagnosed due to its mild cliaractcr short duration or lack of svmptorns 
Ihe svinptoms nnv bo a dull headache in tlie center of the head or 
occiput radiating to the vertex Reflex pain referred to tlic retro- 
orbital or periorbital regions the side of the head (parietal) or down 
the neck mav he coinplaiiicil of for a daj orso Ihe congestion usually 
subsides without suppuration as the associated rhinitis or nasopharjn 
gitis improves 

Die treatment is the same as for acute rhinitis The reflex pain to the 
orbital regions mav be stopped in manv cases bv appKing a 10 per cent 
cocaine solution to tlie sphenopalatine ganglion 
Acute Suppurative Sphenoidibs —Acute sphenoid suppuration is 
characterized bv headache neuralgic pains tightness in the head and 
vertigo The hwdaclies mav lie the result of toxemia pressure v\ itlim 
the sinus nr possiblv from an irritation of the Mdian nerve or spheno- 
palatine ganglion In the latter event the neuralgic headaclie la found 
in the e\ e radiating to the temple or mastoid region and to the nape of 
the neck The occipital pain maj be the result of a Vidian nerv e irrita 
tion also 

A postmsal discharge with or without a crust formation is present 
as a rule Hawking or cleanng the throat occurs seven! times a dav 
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\n i5sociate(l IimrMrness or aplionta anosmia a subjectn e ««i5e of 
oclor or parosinn join l>e pn^ent \ dn productne cough fmiuendv 
occurs 


Mental «\mptonis such as ‘‘oumolence insomnia or inability to con 
centrate lna^ be complained of for a fe%r cla\s 
Partial deafness or fulness tn the eats with tinnitus and sertigo mas 
l>e present if inflammation m the r^on of the eu tachian tubes owns 
Palmer' attnbutes some of tl e tinnitus and tertigo which <o frequenth 
accompanies a sphenoid infection to an imtation of the superior cemcal 
ss mpathetic ^nglion 

Occular manifestations roa\ be redne&s pain asthenopia musdeim 
lialance photophobia andimpaireil'isionfopticneuntisoratropbi etc) 
TJie general stTnptoms mai begastneimtabihti respnaton dt-tur^ 
anccs fexer increi'ing pul«e rate and sx-mptoms of toxemia 
Fxamination shows pas between (abo\e) the middle turbmateand the 
septum Mucus or pus mas be «cen in the nasophanmi occa^ionaUi 
w itU crusting Tlie orophamuc mas be dr\ and glistenmg or streaked 
with mucopus Na<al •suction eautiou.)s appbed mas demonstrate the 
pus tliat would otherwise not be «een Nasophar'TigO'Cops mas f>e of 
much assistance in s lew mg the sphenoid area The pbarsmt mas <how 
a granular or a follicular phamigitis with enlarged phamigeal Innpb 
nodes 

notntgciiognphs of the ‘‘mu-* i> of great help in the dwgno'is The 
Granger poiitioii is made at an angle of 107 degrees m the anterrH 
posterior position If tie Granger po-ition is U'esi the G hne becomes 
1 lurr^ or disappears in sphenoid suppuration Tlie injection of a radi 
opaque od mas be of a.vistance in determining the presence or absence 
of thickening poh'P' cs sis etc. 

Irrigation of the sphenoid «mus determines the presence or ab-ence 
of pm. snthm the sinus If the pus reappear^ m the olfacton ^re 
after imgalion of the smu> its onpn m the ethmoid labs-rmth should 


be surpected . ^ .. . . 

The local treatment con in shnnkiD" suction imgations and such 
other mea ures that mil promote free drainage and an in^se of leukiv 
cstosis Id some iiu.timces the fracture or remos-al of aU or ^rt of the 
middle tobmate ^ - Tbe antenor TJbeaoid wall ma> be 


remos ed if necessa^ 
cases 
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s tjs with beginning mtra 
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If imrkwl sepsis is pro ent nccompinicil I)\ a ‘>e\ere occipital head 
ache and other siirns and mptoms of a sphenoiditis a bcRinnmp ultra 
cnnnl complication should he sii pectwl Hit sMuptorns of racninpitis 
such as photopholiia \crtipo persistent Mniiting meningeal cr\ cinils 
and stupor aoiild demand imtiicfliatc iriteiacntion if no other cause is 
found V spheno-cthmoideetome is Usinllv performed in which the 
anterior wall of the sphenoid should lie rcmo\e<l to tlic lc^el of the floor 
and the smiis ineestigatctl for pathologic changes in tlic nuicosa and 
lione If o-steoiinchtis of thebasi pheiioid is present the miicosa of tlie 
siniis should lie reino\c<l and the canccllous hone opened h\ means of 
lairclte or ehjscU 

Chrome Sphenoiditis I he t hroiiiealh diseastKl sphenoid smus in i\ 
l>c w ithovjt s% mptoms < thcr titan a po tnasal discharge headache at 
times ami with or without saniptoms of toxemia \t other times the 
eanous pres nre mental ocular olfaetora and tovie s\ mptoms men 
tinned in the neutc siippuratitc tepe ma\ l>c pre ent espceialh during 
an acute exaccrliation 

Hie ohjectne signs usu dl\ found arc a conge tc<l mucous membrane 
m tlic jxistcthmoid and «p!icnoid regions with a disci arge at times in 
the oIfactor\ fi sure and on the pliarvngcal wall The pharjugeal 
discharge has usuilh a <hrk scilow or grcenisli color and clings 
tenacioush \ cacosmic o<lor mat he present I niargeirient of the 
hlm<l spot and paraltsis of the external «(uhr imisclcs max occur m 
rare instances 

Tlie sphenoal mucous membrane is thickcncfl with some fibrosis 
hxperpla. la and oceasioiialb pohiMtid changes and at times an osteitis 

Ihediagno isisestahlishcdfromtliesMnptoins signs roentgenograms 
and from demonstrating the pus or mucopus in the sphenoid caxitj b> 
a diagnostic irrigation 

Treatment — Ihc general treatment consists m suitable regular exer 
ci'e with the elimination of foo<l3 Icnonai to disagree with tlie patient 
and the selection of food-» representing a proper balance of protein fat 
carbohx drates and Mtaiiims The intake of fluuK sufficient for good 
chmmation i^ mdicatcal During the acute exacerbations salicvlates 
should lie gneii to control headache if present PJnsical therap> such 
as hot fomentations radiotherapi ordiathennx max be tried Axoid 
ance of insufllatioiis of water while sxximming or dixing should be 
obserx ed 

Local therapj such as tampons with colloidal silxer salts negatixe 
pressure and medicated steam inhalations ma^ be of use 

Repeated irrigations of the sinus either through the natural ostium or 
by puncture of tl e anterior xxall or b\ Proetz s displacement irrigation 
method are effectix e m inanx instances 

In other cases some form of intranasal surgerx such as the removal of 
obstructix e legions or the rcinox al of the antennr sphenoid w all is essen 
tial to effect a ciir If intracranial complications are suspected or in 
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some to\lc ciscs some form of on cstcrnol npiiroicii siicli as the snlieno 
cthtU(»uicctom\ mij be nccessai^ 

SINTJSmS IN CHILDREN 

Etiology —Simisitis in cliiUlnn iisinHy is setn between tic fonrtli 
find tenth i tars of ngc Its frequency is nl out the same as in adults 
how tier, nnrn writers Hcin to think that sinus disease in children is 
Iirgtly rcpional in this eountiw Cliinitie conditions pla\ a great part 
Hie ethmoid is well dci eloped it birth in<! probably is iniohed more 
fnxjntnfh than the other sinuses Ihc mavillarv smus is not fully 
<lc\eIopc<i until puberty It nreh guts trouble before two \cars of age 
but im\ become infected from the d'i\ of birth 1 he sphenoid has chni 
t il significance from the fhml \ ear on but dots not reach full de\ elop 
mont until the twelfth \car Ihe front d sinus maa become imohed 
from birth on but does not attain much sire until the twelfth year 
ImoKemtnt is rirc under six xears of age 

Dig predisposing factors art diminisliod resistance from any cause 
sucli as Mtunm dchcicnci cspccialH A C and B endocrine dyscrasn 
metabolic ilisturbances cert tin bcrcflitirs factors and poor hygienic 
or climatic conditions Allergy is cspccnih important in the etiology 
of sinusitis in children Ilcrediti is a f ictor as in adults It frequenth 
follows acute infections of the nose and throat such as acute rhinitis 
tonsillitis and adenoiditis scarlet fe\er measles influenza pneumonia 
diphthern and whooping cough 

I/OCiI factors predispose to sinusitis such as an enlarged adenoid which 
interferes with nasal lentilation and drainage foreign bodies and tumors 
III the nasal ca\itics obstructive lesions and malformations 
Tlie exciting cause is one or more of the various bacteria which mav 
g un entrance into the sinuses from the nasal ca\ ities through the ostei 
by extension along the nincous membrane Extension may occur 
through the bonv tissue as m osteomv ehtis or in the maxillary sinus from 
an infected tooth root It is possible to hive an infection reach the 
sinuses by way of tlie blood stream and possibh through the lyonphatics 
Pathology —The histopathologv of chronic sinusitis m children is sum 
hr to that of the adult except the involv ement in children is less extensive 
as a rule Two general forms may be rccognizerl hyperplastic (poly 
jioid edematous etc ) and atrophic (fibrotic sclerotic) A mixed form 
max occur The vasomotor or allergic sinusitis usually devefops info 
the hyperplastic type m time 

In the hv perplastic fonn a general hv perplasia of the nasal mucosa 
and of the maxillary sinus is frequentiv found Afetaplasia of the 
epithelium is common particularly if polvpoid changes hav e occurred 
Ulceration of the epithelial layer js rare Loss of cilia or desquamation 
of the epithelium in the sinuses is not common The subepithelial lay er 
or basement membrane is rather faintly present m the sinuses but m 
chronic inflammations is greatly thidvened The hxperph'^tic fonn of 
sinusitis with polvpi is very suggestive of allergic rhinitis 
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Ihe tunin propria or stroma consistinj; of connectne tissue blood 
\C5 eU mid cellular elements (round polsmorphonuclear eosinophiles 
and plasma cells) nia\ sIlo^^ areas of dense infiltration particularly in 
tlie clironic pohpoid tape if suppuration is c’ctcnsisc Cjsts filled with 
purulent secretion are common TJic tunica propria of the ethmoid has 
few secretory planfls 

\n edema y\ith a poUpt id oral tiinoaa cystic dcgencntioii may occur 
\ccordinc to Spielberg* poKjioul dcgeneritions usually arise from the 
nasal mucosa lining the miter yyall of the middle or superior meatus and 
rarely comes from the cthmoul mucosa 
Rarefaction resorption or atropl y of the bone is frequently seen It 
l>egms as an erosion of the cthmoul septa or the naso-antral wall It is 
frequently assoeiatc<l yyith fibrosis and prolifcratne fibrous connectne 
tissue changes Theliom atrophy i> usually due to an endarteritis and 
yascular tliromhosis causing a sluiltmg off of tlic blood supply Necrosis 
and hypertrophy of the hone are not so commonly seen Necrosis may 
I>c found in chronic antrum suppuration iny oh mg the mso-antral wall 
Rone hypertrophy is usinlh oWryctl inyoUmg tlic inferior turbinate 
In atrophic sinusitis the cpitlielial layer of the nasal mucosa and ttir 
biintcs usually slinns dis«ohition oyfoliation or nb-«encc of the surface 
epithelium llie siiltepithelnl layer is thickened as a rule ^ round 
cell infiltration is usually present 

The tunica propm m atrophic sinusitis shows a low grade chronic 
inflammatory jiroccss with glandular atrophy The periosteum may be 
thickened and in/lltntcd ihe bone usually shows a retarded growth 
or imderdeyelopment with a sclerosis of the l>on\ framework 
Symptoms —Sinusitis m children is clianctenzed by a chrome na«al 
discharge from one or both sides of the nose I requent colds and ear 
aches ocair as a rule Fvamination frcqumtlj will disclose a mal 
nourished and underweight child suffering from lack of appetite and 
constipation Ihc child may Iw inattcntiyc and not do yyell m school 
Prolonged congestion edema and nasal ihschargc are the usual mam 
festations \ pale crlematous mucosa is usually associated yyith an 
allergic condition 

A discharge m the middle meatus m a child under sue years of age 
usually means inyolyement of the ethmoid or maxillary sinuses as the 
frontal sinuses arc not fully deycloped before this time and seldom 
become myohed earlier Discharge coming from aboye the middle 
turbinate before three years of ageisindicatue of a posterior ethmoiditis 
as the sphenoid sinus is not fully deyelopcd or does not often become 
infected before this age \asal disdiarge is most profuse on the side 
affected It may be mucoid mucopurulent or purulent 
Nasal obstruction on the inyolyed side is usually present It is more 
or less constant but may be intermittent 

Headache is a symptom of much diagnostic \alue in the acute cases 
in children o\er fiye years of age Irontil lieadache most often indi 
cates disease of the anterior group of celU Occipital headache most 
Laryngoscope 44 88 (No eoaber) 1934 
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often imlic'itis disc jsc of the postenor group of cells Morning fronta 
Jindiciie dmimislung m intcnsiU towards afternoon iisuallj indicate 
1 frontal iiuoivcincnt in an older child Pvin in the upper jin or teed 
increasing m mtcnsits towanls the afternoon usually indicates maxillarj 
Sinusitis Jcndoriicss to pressure over the tlim areas of the sinus wall- 
is of grt It assistance in the diagnosis in older cliildrcii 'Ihesc areas are 
tilt s.imc as m the adult 

Diagnosis — Ihc recognition of a sinus infection in children is fre- 
tHKntl\ mirlookcd iinsinav iie due to tlic fact that the roentgen ra\ 
iiifl tniiisilluiniintioi] ns n imans of diagnosing sinus disease in earlv 
childhood art not so rcliibic as m adults TJie diagnosis is also more 
iliflleult thm m adults Itcciuse sultjective SMiiptoms cannot be e\ 
pressed In older cliildrcn indefinite pains around the he id and face 
with hfidichc ina\ he eoinplainwl of although these snnptoms are 
not iln i\s pw^'Ciit Am chrome cold with a nasal discharge should 
nrou«<. our siisjution of infection m these stnictiires Sneezing headache 
irritahilite mid dtprcssion are important sjanptoins The maxillan 
and cspccialli the ethmoid sinuses cliieflv concern us in children 
Treatment —General treatment consists in the proper regulation of 
ihtt and correction of nutritional disturbances Jhe use of foods con 
tuning the dcsirial iitamins and mincrols is necessarv In children the 
dat should coiit nn hfieril amounts of mill, cream butter eggs tege- 
tihlcs and fruits Cooperation with i good pediatrician is advisable 
An\ allergic coikIiUou shouhl be identified the allergen eliminated if 
possible otherwise a vaccine inav^ be made from the offending allergen 
and adininistereil 

Iightthcrapv ultra violctandiiifra red are of some value Theinfra 
red ri^s stimulate phagocvtosis and seem to attenuate heat sensitiv e 
microorganisms \ dilation of the blood vessels with an active hviier 
emia is produced with a beneficial effect 
Internal Medication —In acute cases small doses of atropine sulfate 
or in older children eplicdrine sulfate is sometimes of use Calcium with 
small doses of parathv roid often is beneficial itli ev idence of thj roid 
deficicncv thv roid evtract in small doses is giv en Cod liv er oil maj be 
giv en once or tw ice dailv In subacute or chronic cases iodide of iron is 
of much value \ acanes maj be of aid in manv cases If much pain 
is present small doses of codeine combined with acetvl salicjlic acid is 
comforting 

Local treatments consist of applying a small amount of 1 per cent 
ephedrme preferab^ an aqueous solution to the region of the middle 
turbinate two or three times a dai 'Hus mav be followed bv a sma 
amount of suction cautiousI> applied for a short interval of one-half 
to one minute Longer periods of negative pressure are seldom indi 
cated in fact mav be contramdicated due to a secondan edema that 


During the painful stage of an acute sinusitis much comlbrt is derived 
from a small cotton tampon soaked in a 1 per cent ephednne solution 
phce<l just beneath tl.e middle turbinate and left in place for from two 
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tn five inmiitc^ In tlic hic stipe of in ttlimoiditis tampon^ of miM 
silver pmtem pi iced «n tlic middle meatus ire of preit vihie ilicsc 
tnmjwns sljotild be left m place for from twentj to tliirtv iniimtca 
In older childan the niixillm sinus mix be irngntetl tliroiigli tlie 
mtunl Ostium in most instinccN locil inesthesn is sufiicient If the 
antrum trocir is pas «1 tliroupb tlit inferior meatus it should be inserted 
upwanl and outiv ird licncatli the ittacliment of the inferior turbinate 
throuRli the naso-antril wall llic floor of the antrum is frequentlj 
al>o\ c the inferior turhin ite in infants and children 
Impatmp the ifTi-ctwl •‘imis with i s<»hition of penicillin (aOO units 
la ) in It pir cent saline nr 1 jH*r cent tplicilrmc solution Ins pn en 
Lxcalltnt ri suits If pcnRiIlin is not av iilablc imgatmp the simjs with 
a > to 20 inr i-ent su jun ion of siilfatliiaznfe inierocnstils in normal 
s dint sht nld be dom if m n itn it\ to sulf ithi milt i> not presmt 
Suifica! Procedures —If uscil at all surgical procedures should be 
consenatnc Iht establishment of ventilation and dninagc watli the 
least possihk tnnnn is of tlie greatest unportance 
If enlarged or mfecti'd tonsiU and adenoid arc present thev sliould be 
removed Dean and Vrmstrong have made i routine examination of 
the na'ial sinuses of UOS infants and clnhlrcn under fourteen jears of 
age riicv found a nthcr large number of clironic cmpvenns m their 
senes most of which were ipparcnth aired bv the removal of diseased 
tonsils an<l adenoids 80 pet cent of their ci«es had this favorable 
tomnnation 

0|)crative promhircs on the sinii«es thcni'ches m diildren are not 
often inihcatcd the acute infections of tlicse cav itics usuallv di&ippcar 
ing of themsthts I hose cases veliicli arc classed as chronic empvcmas 
vield much niort n idilv than in the adult to non-operative procedures 
due to two things (1) Tlie age of the patient excludes long chronicitj 
(2) nasal obstructive lesions at this age arc not common 
If the maxillarv infection does not clear up after a thorough trial bv 
conservative treitmcnt additional ventilation and drainage inaj be ob- 
tained bv making an opening beneath the lower turbinate Such open 
mgs usuallj close npullv in children 
I ther IS the anesthetic of choice because the operative procedures 
can be deliberate and thorough In those cases witli kidnej trouble 
cither a nitrous oxide or an cthvlene mixture is safer than ether 
A suitable antrum trocar is inserted under the inferior turbinate and 
the nasal wall of the antrum is pierced in an upward and outward 
direction 

The opening is enlarged with a rasp or small biting forceps to permit 
the introduction of a rubber catheter nie catheter should extend 
from the interior of the antrum into the vestibule of the nose 
Irrigations or instillations are made through the tube 
The tube is remov ed on the fif A or serth daj Subsequent irrigations 
are made w ith a straight needle or a cun ed trocar 
Complications — The complications of smus infection m cliildren mav 
bepjehtis gastro-mtestinal daturbancra cenical adenitis meningitis 
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bnm af)scess except m mfints (Dcm) otitis media and orbital ( impli 
cations sucli is orbital cellulitis retrobulbar neuritis etc 

AVIATION SlNDSrnS AERO-SINUSmS 

•\cute inflammation of the lining mucous membrane of the smiises 
hemorrhage into the sinuses or exen sinusitis max result from rapid 
barometric changes m altitudinal flights Ihese pathologic changes 
mix occur if the ostia of the sinuses are closed bx redundant tissue or 
are coxered b\ a purulent secretion During ascent the air nithin the 
sinuses is reduced m conformitx xxitli the changed barometric pressure 
but during descent redundmt tissue ma> be sucked xvitbin the sinus 
ostium and act as a ball and flutter xalxe The reduced air pressure 
ttithm the sinus thus temporanlj created maj result in an acute suell 
ing inflammation or bleeihng of the muco^ Acute pain in the region 
of the afTccted sinus is usualJx experienced until the air equilibrium is 
restored 

Infected mucus or pus oxer the smus ostium max be sucked into the 
sinus during descent resulting at tunes m an acute sinusitis 

Shrinking the redundant tissue m the regions of the sinus ostia before 
the flight 15 begun max prexent these mishapi from occurring Other 
Mise thex should be trt ited as for an acute sinusitis Patients uitli an 
upper rcspiratorx inftction should not fix 
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1IIV Gi\iu\i \\i) locxGTurvnii \'i oi sinls 

INimiONS 

'Ih> inui tn of simMtis iltpiniU upon imrc\Mnjj 

pitHiits tn tiu iiifcctioii 1»\ t!w \ iri(ni>< inpni'. axiiliblt, 

tilt t“'t >!»li limtiit nf frit (Iriinifrt ii«l \tntil itioii nf tin non niul 
Mini uid tin rtiiiot il nf tlu iiifittcd MtntiniiN is tlit\ form 

Iniutrtit the pitn nt s riM-'t mil iiimlcqiiitt h il iiictd dut \\itli 
tlie pm|Kr mintml itid \ it mini cniittiit is ps'Oiitnl Sufficient rest 
pond Inpiim nid rtpul ir li tints in most ndvi iMc If the infection is 
ntiitt ritHUirM? tn iiemcillm nnd the sulfoinmidts used locallt or 
parintinllv would Ik an import int Ih Ip Itmi\ he tint stnptonncm 
im\ ph\ an mtrnsinpK important pirt 

Shrinking and Ventilation — Iti promote dr unapt iiid ventilation of 
tlu situi'e', tlu ostn mu't Ik ktpt patent 'lliis is most satisfattoriK 
utomplislud h\ ipplvinp 1 1 to I |Kr tint isotonu solution of cpludnnc 
or oiu of tlu dltui (om|K»imdstotlK rtptonoftlu simis ostium If the 
antirior pniup of simi'cs art iinoKctI i plcilptt or taniimn of cotton 
moistened wii\i the shnnhmp sohitum is placed in the middle meatus 
iKiuath tlu middle turbinitc mil left in plata for from h\e to ten 
minutes \ftcr the cpludriiie tam|Kin li i» bten ri moved gentle suction 
mav be made as dt eribtd lattr in this Cbaptir If the snuis is verv 
p nnful n t) "i to 1 j>or cent solution of eoeamc m iv be u«cd instead of 
the ephedrine 

lilt hviKrpI istK form of sinusitis m whub some dlcrptn is the causa- 
tive factor should hive tlu treitinent tlirecttd to the cause rather than 
to ittcinpt some sur^ic il pnKtdiiri liefon removing or treating the 
agents pmdm iiip tlu jiitbolo^v 

The Sulfonamides and Penicilhn — 1 he sulfonimidts and penicillin 
art less tflu kious in tlu treitment of biiuisitis than m inanv diseases 
lliev ire most helpful m tlu eirlv acute stage If anv evidence of an 
iceompanvmg callulitis or other tainijilKation is present tliev should be 
administered m full dosts \cute ethmoiditis responds more readilv 
th III do infections of tiu otlur sinusts V tbronualh infected sinus is 
not helped much liv tlu siillon iinidts or hv junicilhii Chemotherapv 
should not be used to tlu exclusion of otlur establislicd means 

lor loed use esjieeiiHv for instillation after irrigation penicillin 
>00 to 1000 units per e-c seems to lie more efficacious than the sulfona 
midts However a 5 to 20 jx*r cent suspension of sulfathiazole micro 
ervstals in normal saline instilled into an acuteh infected sinus after a 
preliminarv irrigition has given excellent results 
Physical Therapy — (Chap L\) Heat drv or moist or the heat from 
an incandescent or infra r^ lamp applied ov er the face sometimes 
affords specdj relief The lamp should be applied ov er the closed ej es, 

( 183 ) 
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-It a distance of from 12 to 18^nchesfo^twent^ to tliirt^ minutes IJie 
good effects irc due to the increased h^iJeremii and Ieiikor% tosis and 
to the nnpro\ ement of the nutrition 

Diathermy ina\ l>e used in chronic sinusitis but should be avoided 
in acute empv ema If used it should be applied o\ er the affected sinus 
m the form of a small metal plate about the size of the sinus and another 
larger plate on the hack of the neck The current should be used up to 
the tolerance of the individual without hurmng the skin This if used 
from five to ten minutes uill give relief m some cases 



I- 10 12'’ — Two h^ad low pos t ona for iDst U ng drops n the region of tl e 'ti ous 
B nus Ota 1 The ProeV* po* non s ind cated when the ost a of the poster or Eroup of 
e nuw 3 arc to be reached S The s de pee t on will permit the drop to reach the o tia 
of alt the s nuses / the head a rotated alowly hack and forth 


Roentgen ray therapv of acute anusitis seems to give relief of pam 
and headache in most instances Small doses should be giv en carlv in 
the disease 

Quartz lamp or vUra nolet light is of value in the later stages ^c 
air-cooled lamp mat be for its general phvsiologic action Tie 
water-cooled quartz lamp with quartz nasal applicators is used for the 
local action on the nasal mucosa . , , 

The treatment of chrome smusitis is a more difficult tv-pe to treat 
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successfullx c II laomit of its cbrumatj which of itstlf maj implj tint 
Tmtoinic b irntrs i Msteil during the icute stage winch prt.\ented rcsohi 
tion J Iie'« barriers if i)re«cnt must l)e oacrcoinc before a cure can be 
cstabliahcd llte niiatoimc barriers to resolutions in u consist of luTier 
plastic changes in the mucous membrane of the nose espiccnlK m the 
region of tlic cell ojicnings and the olfnctoia fissure or thc\ ma\ be due 
to ethmoid cells in the middle turbinate de\ntions of the upper portion 
of the nas.d upturn pohiii tumors etc 
The swelling of the mucosa ma\ lie ‘minewlnt reducwl b\ the local 
application of cphedrinc or cocaine Suction followed h\ swabbing the 
novi with 1 to 2 per cent silver nitrate ‘mliition or 10 to 2o percent mild 
Oliver protein is main tunes cfTectnc 

Tampons of mild sih er protein placed just beneath the middle ttirhi 
iiatc are of e>pecial value in treating the suhacute or chronic forms of 
ethinoidltis 

IRRIGAnONS OF THE SINUSES 

In the simpler fonn of sinusitis that is w hen there arc no granuIatH in 
or necrotic hone the jKrsnteiit imgition of the afTcctcil sums with an 
i otomc or mild vnti iptic Mention Mlowoil bv the instill ition of i 
pimcillin solution or i sulfonaniulc suspension is fr«juentl' followwl 
in a cure Tlit recentl' n<lvocitis| u e of aopir cent solution of sodium 
sulfnthiazde (lurnbull) for simn or nasal impations sliould be dis- 
counpi'd as it has an injuri im action on the sinus and nasi! mucous 
iiKinhranes prolnhlv due to its c uistic action (jd! 8 to 10) 
Sulfathiarolc powder blown into the sinus througli an irrigating can 
Tiula or a 2 j to jO per c'cnt suspension in a lubricating jellv Olarks*) 
mjecte<l into the sums arc efTectn e in main instances 
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Irrigation of the Frontal Sinus — The irrigation of ti e frontal sinus 
imv be perfonned througli the fronto-msal canal except m those few 
ca«es in whicli it is closctl In an cniargeil bulla or bv an enlarged middle 
turbinate An understanding of certain anatomic peculiarities of the 
region of tf e infumfibufum ancf Ifie fronto-nasaf canaf w iff aid materiafb 
in the irrigation of the sinuses 

The hiatus semilunaris is a slit like crescentic-shaped opening m the 
outer wall of the nose It is the opening of the infundibulum into the 
middle meatus Its inner bp is the upper margin of the uncinate process 
of the ethmoid bone 

The infundibulum is a deep narrow groove or gutter in the outer wall 
of the nose (Tig 124/) the inner wall of which is the uncinate process 
The fronto-nasal canal drams into the infundibulum m about one-half 
Jour Am Med Assn 116 1899 (Apr 1 26) 1941 
» Arch Otolaryngol 35 794 (M^) 1W2 
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()f llie subject' ulicrta-, in tlie remainder it tlnuK i bttle anterior to it 
(lirc<t)\ into the midflle mcitu-. 

IJie fri)ntt>-n'isal cam) is.i closed tubular duct extending upward and 
forward from the tnitldlc meatu'^ortlic infmidibulum a-) theca«e maj be, 
to the frontal sinus Its opening into the floor of the frontal sinus is 
known .as the ostiinn frontalc In rare instances the O'tiurn opens high 
upon the posterior w.all of iJit sums 



Fia 1S4 — ProtiDu (or irrmtm«) llic frontal moui Tbe anlanor halt ot the middle 
turhinato is renioie<l to ehou (be anatomic taodmarLi <i o the probe in (ho firal po*i 
tion lieocaih (he middle (utlnnaie and posterior (o the t>uUa elhmotdah* 6 the probe 
in (be aecond position beneath (be middle turbinate and id front of tbe bulla ethmojdaha 
c e the prolic in the third position introduced tbrouth the ftont^naaal canal into the 
frontal «inu« d tho naaaf end of the frontcMiasal canal e tbe lip of the oncmate process 
/ the inner wall (uncinate process! of the infundtlnilura g the osti'otn bulla ethmoidali* 

A tbe oitium maxiilarc i an accessor} opening into the maxillan sinus (drawtne from a 
siieeinieo loaned b} Dr Ira Tranh) 

The Jiiatus ‘•einiliinarib is the ket to tlie iii«ertion of the cannula, as 
it i9 tiie opening into the infundibulum, xtbteh must be entered to reach 
the fronto-na®al canal in about one-half of the ca«es Tlie bulla eth 
moidahs is situated just abote the hiatus, and when large it encroaches 
upon the slit-like opening and partial],! or complete].! clo'cs it Occa- 
sionalK there are acce»-'OT> celU m the uncinate process, which al-o 
obstruct the hiatus In other cares the inKlflTe turbinate cfo'efv hugs 
the outer wall of the nose and blocks the hiatus \\"hcn either of there 
anatomic peculiarities is present the introduction of the probe or the 
cannula is rendered difficult or impossible If the frooto-nasal canal 
opens in front of the infundibulum the cannula ma\ be pasred into it 
e! en though the hiatus is closed 

\nother difficultj sometimes encountered is, that the cannula ma\ 
enter the oatium of one of the anterior ethmoid celL instead of the frontal 
sinus Some of the anterior celU max open into the mfundibulum on 
its outer wall, wliile others open into the fronto-na^al canal Tbe ante- 
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nor celU an ti iiill\ hcitw! irvtcrinl to the infmulibiiliim iiul the 
fronto-m nl t^lnI nid tlitir o^ti'i into tic infiiiuhhulum nnd 
frouto-n'\',d cxuil thn«ij«U the outer lu ni^trtiug the c-vnovih 

therefore tin point of the ciiinula should Ic kejit apiinst the inner or 
mesnl uall of tl t fronto-m'^'i! caml iii onler to 'i\oid the ostn on its 
outer uall 

Irrigntion is guitralh more diflicult m tliose subjects in which Uie 
fronto-insil cninl empties into the mfuiidilitiltiin tinn when it empties 
directh into the middle mcitus In the former case the cmnl is often 
tortuous and mmm whik in the htUr it is iisuiIIn stnigliter and of 
larger cdibtr 

I he middle tur! mate is somttmies so close to the hiatus especially 
w hen tilt tiirhmatt contam-v an acetsst n cell tint it is diflicult to enter 
It with a probe or cannula In this t\uit the removal of the anterior 
third of the middle turbinate o\ treomts the diflicultv 

Technic o( Img&ting the Frontal Sinuses — 1 ir t cicamize the parts 
Ihtn intro<lucc a fine silver cannula (Pig 123) bent at its distal end 
to m angle of about 115 degrees Ictvvecn tbt anterior tliml of the 
middle turbinate and the outer wall of the nose Keep tbc tij) of tlie 



I l .» Holmes malleal le frontal t nui probe 


cannula against tlie outer surface of the turbinate and pass it forward 
and upward through the hiatus into the infundibulum where it rcadiiv 
enters the frontonasal canal even to the frontal ostium (Fig 124) 
\fter engaging in the middle meatus it should 1 c passed into the infun 
dibiilum and canal for about 0 to 8 cm to reach the frontal sinus 

riit sv ringe is attached to (he cannula and tlie sinus gentl\ irrigated 
with wann normal salt or bone acid solution 

Irrigation of the Maxillary Sinus Through the Ostium Tins can be 
effected through the normal antral oiienmg in most cases bv means of 
I itree s antnim cannula 

Technic — \fter anesthetizing beneath the middle portion of the mid 
vVft \Vrt taTiWiVt wATwl’iiwA ‘arri Vyat’jCh'aivL a.vVVi 

curved tip m a vertical position When the anesthetized portion of the 
middle turbinate is reached the tip of the cannula is inserted beneath 
the middle turbinate in an upward and outward direction so as to pass 
o\ er the uncinate process As this process is passed ov er the tip of the 
cannula is directed downward and outward (sometimes directly outward) 
when it will usualh enter the natural opening In a few cases it is 
impossible to irrigate by this method on account of the hidden position 
m the infundibulum of the naso-antral opening and on account of its 
forward and downward direction from the infundibulum to the antrum 
The opening into the antrum in these cases is not directly through the 
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Htenl ^\all of the nose but it is more like a canal extending obliquely 
downward and forward through the thickness of the ml] In i certain 
number of cases tlicrc arc accessory openings into the antrum (I ij, 124) 
which when present maj be utilized for purposes of irrigation 
Imgation of the Maxillary Sinus by Puncture Through the Inferior 
Meatus —If difficultt or an excessiac irritation of the tissues are en 
countered from irrigating through the natural opening an artificial route 
should be chosen Tlie most a^aIlabIe one being the inferior meatus 
V curved or straight trocar being used for the purpose 
Technic —Anesthetize the mucous membrane of the naso-antra! wall 
of tlie inferior meatus with a 5 per cent solution of cocaine 



Introduce the trocar beneath the infmor turbinate posterior to the 
anterior antral wall and direct it upward and outward a little above 
the floor of the nose in order to avoid the thick wall of bone at this 
point In some cases cspecialh when a maxillarv cv st is present or in 
infants and children the floor of the antrum is quite high and it l not 
possible to introduce the trocar beneath the inferior turbinate In this 
event puncture beneath the middle turbinate through the membranous 
portion of the naso-antnl wall can be done 



Fic 1‘’7 Cbarlton B aotnita trocar 


I he dangers of antrum irrigation bv puncture are largelv a matter of 
faulty technic The trocar should have a verj sharp point to avoid 
n t f shtn^’^ the lining membrine before it nfter piercing the bon> wall 
Secondly there should be an avoidance of anv undue force in using the 
irrigating fluid 

After penetrating the naso antral wall remov e the trocar leaving the 
cannula in position Attach the rubber hose of the sjTinge to the 
cannula and irngate with normal salt or other solution chosen for the 
purpose , 

The irrigations may be repeated eveiy three or four dajs as long as 
necessary througli the artificial opening 
Imgahon of the Maxillary Sums Through the Alveolar Process - 
This method is mentioned only to be condemned unless the alveolar 
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oiwning IS pcnnittcd to cIo‘?c before the epithelium has extended into it 
othen\i c a chronic fistula results with constant reinfection of the an 
tniin It IS applicable onl\ to tho'^eca^ of antrum infections secondarv 
to a nxit infection of a tooth m which the ab^oc^s has eroded a fistula 
throii(;h the floor of the antrum 



Fib PS — Intrixluc s a trorar (u an<t ca nula nto the mas llar> antrum lie eatb tbo 
infcnor turb nate near the junct o (b of tl e anterior an J m ffiJle Ih rdi 

Technic —Sleet a place where a tooth has been extracted below the 
antrum orifatootliisdocaxcdWxond repair extrict it for the purpose 
and drill a canal into the floor of the ‘tinus (Cooper s operation) Ilirough 
this opening a cannula is introducctl and the antrum img itcd w ith nor 
mal salt or anx solution desired 



Fio P9 — Andrctva spbeno d probo cannula and kni es 


n e canal thus inadt, max lie kept open for a short time onlx bj means 
of a hard or soft rubber or gold tube made for the purpo'^e The tube 
should be flanged on the loxx er end to prex ent it slipping upward into the 
antrum \ plug should be introduced into the tube to prex ent the 
entrance of food into the antrum 

Imgation of the Ethmoid Cells — lliis is < fteii impossiJ le except in 
the case of anterior cells which drain into tl e fronto-nasal canal The 
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bulla ctlimoidnlis one of the antenor cells does not dram into the 
fronto-nasal c.\m! but dnms dircctla into the middle meatus and its 
ostium IS situated at its upper mednn wall beneath the attachment of 
tlie middle turbinate 

Ihe tcchnic for the irrigation of the anterior cells opening into the 
fronto nasal canal is the same as for the frontal sinus this being intro- 
iluccd into the canal onh to the second position (I ig 124) indeed 
both sets of cells arc often irrigated at the same time Iheir ostia are 
bitbcd with the irrigating fluid and the accumulated pus in the canal is 
rcino\cd thus f militating the drainage of the cells 
Imgalion of the Splenoid Sinus Through the Ostium— Dus is 
possible u lien tlic middle tiirbin itt or a deflection of the septum does 



Pta 130 — Irr gat on of iho tn)«no<l « nua « th (ur\ed ca&nula« 


not prL\ ent the introduction of the sphenoid d cannula into its opening 
\Micn sucli an obstruction is present it mav become necessary to first 
remoNe it bj some surgical procedure before the irrigations can be 
practised 4 siher eustachian catheter mas be used in place of a 
sphenoid cannula The curse used for the inflation of the ear is the 
correct one for irrigation of the sphenoid sinus Msles cannula maj 
be bent to reach an\ sinus and is smaller than the eustachian catheter 

^Mien the cannula has been introduced the patient should be in 
strutted to lean forss ard and open his mouth then the hose of the ssTinge 
should be attached to the cannula and the sinus irrigated If the 
patient s head is inclined forward and the mouth open the fluid will not 
enter the eustachian tube 

Imgation of the Splenoid Smus by Puncture —Puncture of the ante 
TiOT rrall mas be done if the natural ostium is not accessible 

After locil anestbesii a longbladed Jvillian speculum is inserted 
between the septum and the middle turbinate sepiritmg the two The 
anterior wall of the sphenoid can now be seen \ sphenoid trocar is 
mtroduad backward and upward until the sphenoid wall is reached 
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The handle ol the trocir is now ni'^etl H\ pu’^hmji it hackwnrd the 
wall 13 punctured Hie opcninp cm Iw enlirgc*! with i hiting forceps 
or T nsp if ncccssar\ 

bhould pnniil ition^ !h ihumhiit it m »\ lie iitcc«Mr\ first to renun c 
the iiiiddlt turhmite ind tlieii the nntemr w ill of llit splunoid sinus 
ind c-iutioush curette its interior 



]i III M nh. m ssnloim cx| lor ns «>Tinec 


Irrig-itioii of tliL ''iiiMtis ill ilironic Mippiiritixc inilimni ttion i up< ii 
the whole 111 iin iti'futorv thiniKiitic iiu i lire hnwcicr licffn. re 
sorting to siirgie il me iii'' it shoiih) Ih gixcn i thorough tn d 



llo 15'’ — Brawloya ^icuum a p ator 


Irrig-ition is more useful m the simple suppurative cises uncomph 
cated b\ gnnuhtions and necrosis The rcinov nl of the purulent secre- 
tions gives the cilnted epithelium n chance to regenente If after a few 
weeks trial the case does not greitU improved irrigation should be 
discontinued and some other method of treatment prohablv siirgicil 
in character instituted 
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Displacement Imgations — Inmin^ tnsesof icute sinusitis tint ha\e 
not responded \\ell to other treatments Proet? s dispiacement irrigations 
(desenhtd elsewhere) max be tried with good results in most instances 
lilt solutions u cd art phisiologit salt | to 1 per cent ephednnt ir 
lenicillui ()(K) units per cc ) Displaccmtnt imgatitns should not lie 
done during the first three or four da\s of tht acute infection as i 
stfoiuhri Inptrtiniat f the mucosa and sinus ostiiim frequeiith ft Hows 
Iri itiiKiits ma\ ht dot t one or two times datU for three <r four da%s 

TREATMENT B7 NEGATIVE AIR PRESSURE 
Ihe raliomfg of this method of treatment consists chiefl 3 >n the in 
creased Inpercuiia of the mucous membrane lining the cells and the 
mechanical rtmotal of secretions nio local nutrition is thereb\ 
improv ed the cell resistance and leulvocttosis increased and the infec 
ti\ e process checked 

Technic —The apparatus nccessarx for pnxiucing negatn c pressure in 
the sinuses consists of either a hand pump or other deMce for exhaust 
mg the air m the nasal chambers Brawlet s apparatus is operated h\ 
attaching it to a faucet of the wash basin the negative pressure being 
regulated b\ the amount of water turned on The electric motor drn en 
pumps are more convenient 



Fia IS-l — Showing the soft palate closed during suet on through the nose 

Insert the nasal tip mto one nostnl holding the other nostnl closed 
hv means of a finger and bring the soft palate into apposition with the 
pharvmgeal wall bj swallowing or saving kick kick ^\lthp^aO' 
tice the jjatient soon learns to close the palate without difficultv 
"While the air is thus exhausted the pus is draw n from the sinus info 
the nasal fossa or into the rubber tubing In this wav considerable pus 
mav be removed Excessive or too long-continued suction should be 
av oided , 

Dailv seances should be maintained until improv ement begins or until 
the surgeon is conv meed that this method of treatment is inadequate 
for the case , 

Drainage is facilitated if the head is turned so as to bring tlie o tium 
of the affected sinus to the most dependent position 
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nil SLnGIC\L liU VIMIM 01 bINLSIllS 
THE INDICATIONS FOR SURGERY OF THE SINUSES 

CoNSLm \TI\E '^inus surgcn consists in itration ind drainage ^\ith 
little or no destruction of the sinus In other ortls tl e presort ation or 
tl e restoration of di'ti'scd parts rather than tlicir rcinotal or exente- 
ration Uadinl siirgert intohea destruction of part or all of the sinus 
or the rctnotal of large parts of tl e hon\ wall or of tl e lining mucous 
membrane 



F o 131 The c cle cn loses (he mportant siru tu ea concerned with (be dra nage 
and entilat on of the b nu«cs of the an enor group u the epheno d b nu» b the spheno* 
ethmo dal fossa e the superior turbinate d posterior ethmo d cells t bulla ethmo dal s 
/ antenor ethmo d tells dra nmg ato the fronto-nasal ranal g frontal enus h the 
os um of the bulla ethmo dal s j h aius sem lunans t the unc na e process or outer 
trail of the nfund 1 ulum or gutter on the outer nail of the no e nto nhich the frontal 
anterior ethmo d and mar llary s nuses usually dni n The h gh 1 gbt below and anterior 
to ) and k nd cates the nfenor boundor} of the nfund bulum or gutter nto wb ch the 
sinuses dra n The m ddle turb na e has been remo ed to exhib t the anatom c deta Is 
beneath t 

Lndcr the first heading of consenati\e surgerj would be the correc- 
tion of obstructive septal deformities removal of pob^poid hiTierplasias 
remov al or fracture awaj from the ostia of an obstructing middle turbi 
nate drainage of individual ethmoid cells rather than total exenteration 
and the making of a w mdo v m the naso-antral wall of the maxillarj 
sinus rather than tl e more radical external approach 

A radical operation would be an external approach with removal of 
the lining mucous membrane or siicl intrinaral operation as a complete 
mtranasal ethmoidcctomj 
13 
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Rehtut mdiC'itions for radicil sinus sii!^er\ ire the contininnce of 
the disiibilitx cmsetl l)\ the sinusitis continued ind persistent headache 
or pun profuse ind persistent dischirRC ms il crusting obnoxious odor 
clue to tile disdi irg« or gencril ill heilth dependent upon sinus disease 
Nephritis irtliritis tmhtis chrome cough cuised h\ enlarged medi 
astiml !\ mpli nodes lironehicct isis certim illergies (Incternl) gistro- 
intestinil di tiirbincc-' in dnutrition imhise and other general condi 
tions ina\ he ittnhiited to sinus infection 

I’ositne indications for ndical surgerv are a beginning intracranial 
extension such as meningitis or subdural abscess necrosis of the nails 
of the sinuses is ahoixn b> a fistula formation tumors of the sinuses 
such as indignant growths osteoihas or fibromas or caiemous sinus 
tlirombosis due to sinus disease progressne osteomj elitis of the skull 
dentigerous casts of the maxillan sinus or mucocele of the sinus some 
cases of orbital cellulitis with pus formation and certain e^e disorders 
associated with sinusitis such as retrobulbar neuritis when other causes 
espccialh multiple neuritis arc not found 

INTRANASAL SURGERY OF THE FRONTAL SINUS 
Enlargement of the Fronto nasal Canal — 1 lie intranas il ciilirgrn ent 
of tlu fronto nasd cind !•> iiidicitcd wlirii i mechanical hlotking of 
the fniiito nasal cliict rc lilts from an « inn athmg ethmoid tell In tins 
oMiit the scirctu us from ui inhitcd front il sinus rnai not liaie idc 
quite drnnu^i I!m i iientiou isiw I jwrfi rmd until dl icutc svmpton s 
ha\c siihsidtrl 

I hr tichnic is tlu saim is tint ilescnlitd for Moshers Intrana i] 

I thmoid Ojuriti n (discnlKd d (when) except the posterior ethirnid 
eolls arc not exeiiteritcd (i« it care should be taken to axoid mjuri 
to tlic Ulterior fo a of the skull es|KCialI\ the delicite cribriform plite 


EXTERNAL SURGERY OF THE FRONTAL SINUS 
Indications — 1 here are a certain group of cases iii w Inch some form 
of external procedure is indicited naineli those t ises with external 
fistula tumors mtrie.rinul eompbeitiona Imiuc necrosis and seiere 
orbital compile itions The xanoiis external frontal sinus operations 
such as the Hajek I uc Kiihnt Lothroji-Sklllern Ixilliaii etc haie 
l>eeu siqiplautcd to a large extent h\ the Lxtich txjie of operation as 
modified b\ 1 erns Smith and Sewell This procedure not onh gives 
access to the frontaf sinus through its lloor hut to the anterior aiioT 
posterior ethmoid sinuses and if necessarx to the sphenoid sinus 

The External Fronto ethmo sphenoidal Operation This external 
approach for a combined operation on the frontal ethmoid and sphenoid 
sinuses as de«cnl>ed bx Ixnch’ and modified b\ Ferns Smith* and 
SewelP * has supplanted older and somewhat similar procedures 


An Otol R1 nol and Laiyngol 38 931 (December) 19‘’9 

* Arch Otolarynffol 19 15“ (February) ID31 
> Xrcl Otolarjngol 4 3 7 (November) 19^8 

* Surg Gjnec and Ohbt 60 5SR (februaty 15) 19}o 
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1 In'* t\ IK of oiypritioii \-> iim>snr\ iii oiih i Inmtcd luimlKr of cn^e':. 
•if Hxirc intrutilili or otlurwis** compile ited sinusiti> ts discus t«l 
under the Indicitious for Siirj.ir\ of tli< ''muses If i ndie d txenten 
tion of tlu siiiu-Ks Is indit iteel tlw (Xtiniil ipprtncli is s ifcr uul nsicr 
thin lUMitriui d oik Iht disuh intn^L tif the •vttrnd oinrittoa is 
tilt scir 

Preparation of the Skin — 'lhoroui.h w ishinji of tlit intirt fice \MtIi 
prein sonp ind miter followcel In sponginfj witli dtx liol nud tlicn ctlicr 
is usinlK sufiititiU 'Hime opentors imc-ite the nis.il ti\it\ with -in 
nlkihnc solution «ud thtn punt tlit nisd miieous membnne with 
T pir ctnt pitrie *101(1 in ileohol Most <lo nothiiiK to the interior of the 
nose thtriln noiduif; injun and imt itioii to the muaisi The cie- 
hrov. IS not slnsetl The lids *ire suturwl or otherwise held together 

Anesthesia — I/k d or Rciurnl incstlit n ma\ he us«I Hit steps in 
lord aiifsthesii nrr ns follows 

1 \ slocpiiig sedntiM is Ri\<n tlit lURht liifore 

2 tn gm (U jT ) of JM ntsh'irUit'il or i simiUr hirhitnritt is Risen 
OIK uid a hdf h lurs Inforc optntion iiid 0012 pin pr ) of 
tnoi |)luiK stilf iti 111 1 0 tWMl { pm (xJtj pr ) of sciipol miiiic sulf itc 
in piMii foft\ fin mimitis Inforc oinrition 

t Hu nis,iltvMts (Uitltsidt t«l>o«)Knted ispnkctl with piure 
or txitton in ustciKsl with i HI ptr rent solution of eociint to 
whith i few <lroj s of I to IIMKI solution of (pincphrinc ln\t been 
ulded Iiisti id of iiuking tht no c with txK mu'-epincphnnt 
solution ll i n IS d mueosn in i\ W swiblnsl with n simll ‘vtnount 
of coi'iitie Hikes \ cotton inountod ipplicjtor is moistened 
with i 1 to KKXI cpincphriiH sdution thtn dipped into the 
<xK uiK Hikes iiid one to two ipplieitions pnen 

4 lilt proiio ed line of incision is mfiUr'itisl with a 1 tr 2 pet cent 
protjinc solution with ti to S drops of 1 to lOOU epinephrine 
added to tht oiiiKc < f cocaine solution V portion of the solution 
is. infiltrated iroiind the repioti of tlit supraorbital ner\e 

> \ 21 paupe 2\ inch nee*Ue is insctteil alonp the l>one ahoxc the 
inner tanthus of tlu e\e follow inp a line formed b\ the junction 
of tht ine<hal and superior walk of tht orbit flic needle is 
inserted about IJ inches to tht repion of the anterior ethmoid 
sessels where from 2 j to *4 tt of the cocaine-epinephrme solu 
tion IS injected 

Incision — Tilt incision (1 erris Smith) is made through the skin and 
periosteum It Ingms at the orbital rim just below the e\ebrow is 
brought down around the inner cuithua of the exc and about i inch 
iwax from it onto the nose and terminates I cm below the inner canthus 

Elevation of the Penosteum and Penorbita — Plio periosteum is elex ated 
from the floor of tlie frontal sinus (not the anterior wall) inferior to the 
incision and within the orbit file elexation is usualU begun most 
easiK at the junction of the superior and meelial orbital w alls It is then 
t imtd latcralK until tlu floor of tlit frontal sums has been uncoxered 
llie elcx atioii is extended mfcriorh to displ ix the lacrimal fossa and 
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postenorK to wxtlww -i ft% mm of the optic foramen C-ire should be 
taken to ft\oi{l buttonliohnR the ptnosteum After the licnmal sac has 
been displaced latcralh the cribriform lacnmal bone is seen and pos- 
tenor to this the hmina i)ip\racei As a rule the irca of the superior 
oblique muscle must be di&Iodged 

llie Ulterior ttliinoidal \esscls and Iltr^es are encountered during 
the tleaation of the periosteum from the medial orbital wall (lamina 
papa-racea) Ihe \essds rarcK bleed much when seaered but at times 
It IS neccssirv to double hpatc and di\ ule them The posterior ethmoidal 
acsscls found still furthir postcnorlj along the medial orbital wall are 
larger ind after being anesthetized with a 10 per cent cocaine pack 
should he double ligated and dnided 

Opemng Into the Sinuses — 1 ntrance into the ethmoid sinus is icconi 
plishcd b\ means of some sharp instrument pressing against the posterior 
crest of the lacrimal fossa or the lacrimal bone After an opening has 
been made through the bone up to but not through the nasal mucous 
membrane ^ arious sizctj Kemson forceps and rongeurs are used to 
enlarge the opening The Ferns Smith retractor aids in exposing the 
structures 'ilie retractor is msortoil so that the blades retrict the 
penorhit \ w hdo the teeth engage the periosteum the hone is xemoa ed 

supenorh just beliind the nasal piwess of tlic frontal bone the frontal 
sums IS entered Morkmg postcriorh the interior ethmoid cells are 
encountcrerl 

The operation sliould be relatneh bloodless so tint the operator can 
under du'ect a ision remoa e the entire floor of the frontal sinus including 
the lateral angle and all mtrasinus «cpta Tlie entire mucous membrane 
of the frontal sinus is remoaed b\ means of annousla slnpctl curettes 
All the anterior and posterior ethmoid cells are also i enio\ ed how ea er 
in some instances tlie ramifications of the cells maa make this difficult 
if not impossible Tlie nasal mucous membrane which has been pre- 
sera ed can be ait along the superior and anterior borders and U3«l as 
a flap oaer the periorbita Tlie lamina papjTacea is remoaetl and with 
It the middle turbinate if it still remains 

Tlie position of the cribriform plate must be kept in mind at all times 
It IS not easila fractured if care is exercised A greater danger is the 
creation of minute openings info the subdural space ba mjun of the 
olfactorj filaments through pulling or laceration Lanch marks the 
position of the cribriform plate bj means of a probe inserted through 
the nostril with the tip of the probe in contact with the plate 

As the posterior extremitj of the ethmoid labaTinth is reached the 
anterior w all of the sphenoid sinus is seen Tlie natural ostium la identi 
fied and enlarged and the anterior wall remoaed ha means of biting 
forceps or ciuettes It mav be necessara to ligate the sphenopalatine 
artera if anjthmg more than enlargement of the antral ostium is done 
Ligation of the arterj is doneba first eitnaling thepenosteran Then 
the artera together with the penosteum is tied L'nch recommen(l> 
remoaal of the anterior sphenoidal wall and ill the sphenoidal mucou 
membrane Ferns Smith removes the sphenoidal floor as wdl 
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Grafts and Flaps— 1 crrii bmith* in his fronto-etlunoid sphenoidal 
opcr ition ctn crs the cx])o ed pern rhit i and cut edpe of the nasal 
prc)cx*N*» of the m will i ith m cpitlieli il pr ift applic<l o\ cr an inflatable 
rublur p id which furnishes the rerjuircd pressure for the adhesion of the 
graft Ilie projection on the hag is inscrte*! into the infundibulum of 
the frontal sinus Hie fl it surface is hibricitcd and coa eretl with split 
«kiii with the raw '^urficc cxpostal Hus is approximated to the pen 
orbit I 111 the area of the rcinoxcsl lamiiii ptpsTacca lliis prtAciits 
idhe^iui if tilt ptriorbiti to tht cut surfaces of the bone and con 
siHjuintK It pre\ents obstruction of frontal xcntilation ind drainage 
Hu b ig in i\ bt usetl repcateilb sow all uses flaps prep irtnl from the 

imil inuco i to line the operatne field and to present the closure of 
the m^i front il opening TIic pt no teal flap mas be sutnrcil with 
citgut to tl i jiobtcnor margin 

Drainage Dninigc bx inems of a cigarette dram or a soft nibbtr 
tul t through the mi e for two or three daxs w advisable Irrigations of 
the operated are i w ith solutions of {leiueillin can be t imeil out through 
tin tnVie 

Closure of the Wound — flic skin inci ion is clo e<l completelv with 
intirriipteil skin sutures llu eve is eovcroil with pids for twentv four 
hi UTs 

\ few cises have diplopia listing for a few dav& 

\isil trusting la relieved In tampons of a 10 per cent silution of 
mild sdvtr pTotein 

INTRANASAL SURGERY OF THE MAXILLARY SINUS 

Puncture and irrigation b\ means of an antnira trocar are usualh 
sufficient to c/Tect a cure m acute and subacute inflammation of the sinus 
The puncture ma> be made beneath the inferior turbinate The can 
mila 13 introduced two or three times a week under cocaine anesthesia 
with little discomfort to the patient Tlie irrigating solutions usuallv 
u ed are normal salt pimcilhn solutions and sulfathiazole suspeasions 
as listcil under Gtncral and lx>eal Treatment of Sinusitis If desired 
the antral irrigations mav be attcinpteil through the natural ostium In 
means of the Pierce antrum cannula 

1? VitmtixtT TEmwcft Viaa TcmAMgtffit: dtrgerieia 

tuechanges with involvement of the underlvang bone itmaj beneces- 
sarv to remov e the naso-antral wall or to perform an extranasl operation 
such as the Caldwell Luc 

Removal of the Naso antral Wall (Antrum Wmdow) —This operation 
was performed bv Mvles and has had manj advocates since then 
Clinical experience has shown that a small opening in the naso-antral 
wall quickh closes whereas a large one mav remain open permanenth 

The antral wall mav be removed m the inferior meatus beneath the 
infenor turbinate or the antral wall mav be removed m the middle 

> Arch Otolaryngid 22 1S4 (\usuat) lOSo 



Tig 13o — Retno^mE the naeo-aairal wall (antrum window) lieneath the inferior tur 
binate A Puncturing the nasoantral wall with a sharp point*^ ra’p or trocar The hole 
ahould be made large ennusb to admit the bone-cutting forcepa B Enlarging the puac 
ture by means of a curi ed ra«p so as to admit the cntting forceps C The forward cutting 
forceps are inserted and the nasoantral wall remoicd a» far lorward as poss ble D The 
backward cutting forceps remoiing the posterior portion of the naso-antral wall E The 
naso-antral wall remot ed beneath the mfenor turbinate at the completion of the antrum 
window operation 
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riicatus IjcncatJi the middle turbinate. Tl«e usual procethire is tliroiiRli 
the \nfenor meatus 

Man% ni'trtirncnts Ila^e l>ecn desiswi for the r<“nio\al of the naso- 
antnd wall. «oine of w Inch enable the operator to do the uork uith ease 



Flo 1 {■> — tt*Kner • aniruiu 



Fia 137— ttells trocar esnnula ra«p for remoMng the naso-antral mall 


and precision The instruments which ha\e gnen the best satisfaction 
are rasps such as Good’s, or punches or biting forceps such as Wagner’s 
or Wells’ trocar and cannula rasp 

Techme. — Induce local anesthesia of the inferior turbinate and of the 
inferior and middle meati. 
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riUKtwrc tlu v. jU bentjtli liu mfiTior tiirbmite alioiit 

Its muldle third })\ means of i trocar or rasp Hien u«e forward ind 
Inckward l)itin;r piiiKlics of tlic U-iRntr tx-pt t inlirRe the opening 
hrpt tnoupli to oxcreoim the tcnduicx t<» t!o e ( in should be taken 
to a\oid weakening the attachment of the inferior turbinate The 
w indow should not be c imeel antenorh so far that it injures the orifice 



of the nasolacrimal duct where it opens uiuler the anterior end of the 
iiife’'ior turbinate The branches of the sphenopalatine arten in the 
posterior portion of the inferior meatus shouhl he axoided also 
Tlie first dressing if ans is used consists of gauze looselj packed m the 
mavillarx sinus It should be remoxed m twentx four hours If bleed 
ing 13 not profu«e the packing max be omitted 



Fig 139 — Kr8ti5eB antniin trocar with obturator 


In the after treatment gauze dressings should not be u^ed The 
cax itx should be left open for drainage and x entilation Ex erx tune the 
patient blows his nose he blows throu^ the antrum The antrum 
should be watched and if exuberant granulations form thej should be 
reduced bj the application of chromic acid crx stab or other caustic 
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EXTERNAL SURGERY OF THE MAXILLARY SINUS 

I \ttrn il oj>entionb on tin maxill in sinuH mil he dtscrihcd *15 folloivs 
(1) \l\cohr (2) Kiistir (i) CaWnclIIuc (4) Penker (o) Cnnfield 
(G) C infield II ilicnpcr 

Removal of the Lining Mucosa — Hie question of completelv rcmo\ 
inp the di'ci'icd imieous mcinbrinc from the maMlIarj sinus is still a 
dclntahk out 

KiiowUcm and McGregor* after cxperunentallj retnoMiig the lining 
«f the antruni'i of a ilog found ipithelial regeneration ipparentlj com 
pktc it tliL mil of thivc months and the suWpithclnl glands regener 
ate<l at fi\c months 

r oatts and I rsmr after remo\ ing the mucosa from the front d sinuses 
of a dog found a completed regcncrateil membrane cont iimng goblet 
cells and pi inds ifter two months and ten daas Tlie mucosa was again 
remoied and sc\cn months liter the sinus was lined b\ a new mem 
brane which ippiarcd normal except for signs of inflammation 

lidding* aftir excising stnps of mucosa from tie frontal sinuses of 
dogs rtporti'il the fonnation of ndgeil scars He later^ reported partial 
or complete ohlitcntion of the sinuses b\ scar tissue after complete 
rtmox d < f the mucos.i In some cases mucin filled casts Mcrt obser'ed 
in the scar tissue 

Semenox and Kistncr* found the reformeil mucosa not entirth normal 

Holing* in a stud\ of the regeneration of the nasal mucosa of the Iamb 
found iiornid ciliitcd cpulielium rcgeneriteil bi migration with strati 
fiC“ittoii and rctlifTerentiation of the cells howeicr the tunica propria 
licke<I normal xasculanti and the gitnds did not reach their normal 
degree of difTerentiation or number wilhm two months 

I he eiidtncx prescnte<l In the majontj of imcstigations seems to be 
that the mucosa of tl e sinuses regenerates in most instances The 
regenerated epithelium originates from the nasal mucosa or from the 
islands within the sinus 

The Alveolar or Cooper Operation —The nheolar operation was for a 
long tunc a popular proceelure but is in disuse at the present time due 
to tlie danger of establishing a chronic fistula between the antrum and 
the oral ca\it% 

A elcMtabzed second bicn^u] or the first or second molar with an 
apical abscess is remoi ed and the opening thus made enlarged and its 
walls rendered smooth Pail\ imgatioiis with warm saline solution 
fdlowed In penicillin instillations is used for a week or so or until the 
ihscli irgt, ce-ises If the discharge persists after ten to fourteen dajs 
intranasal dr image should be instituted and tbe aheolar opening per 
mittcil to close 

* Arch Otolaryngol 8 637 (December) 19'’8 

’ Arch Otolaryngol 12 64** (Nmember) 1930 

* Arch Otolaryngol 17 321 (ftlarcb) 1933 

‘ Itch Otolaryngol tV 700 (June) 1933 

‘ Proc Soc Exp B ot and aW 27 322 (January) 1930 

* Arch Otolaryngol 22 089 (December) I93o 
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WPCICXL TR^\TMF^T OF SI\U‘>ITIs 

The Kuster Operation — riic rpention tonsists of the renio\aI of 
the 'interior i\ ill of the mtnim is lionn m the C ihhiell I iic operation 
lilt npcniiiK lb Ubinlli liinilwl to the irca of thin bone of the nnine 
fob-wi mil should be large 
enough to admit tlie introduc- 
tion of the index finger 
^^lth the head mirror light 
•3 reflected into the caiitj and 
Its Mills examined Tlie por 
tion of tlie ca\ it^ which cannot 
he inspected should be tbor 
oughh explored with a cuncil 
probe 

Ihe prelimimrj step of the 
ojwnfioii consists m the eleia 
tion of the upper Iip and an 
incision at the labio-gingisal 
pincfioii (I ig 140 ) The in 
tision 15 timed through the 
ptnostcum and should be from 
I to IJ inches in length Tlie 
periosteum is then dissected 
npw'inl oxer the canine fossa 
ind the upper hp pulled toward 
M ' the exe xvith i retractor after 
whicli the anterior wall should 
>1(3 14) n C 11 n. ai C nils fcmovcd With fl cliisel aiid 
hii tpriniCaii«cinufoi.er ns roiigciir bonc fofceps The 
caxitx sliould then be explored 
with “i probe ind tlie di 1 1 e<l iiiikoiis tncmbnne and necrotic bone re* 
moxed with tlie curette If the mtnim is di\ icled bj ^epta thej should 
1)0 lire Iscn ilown tocxiiucrt it into one caxitx 



Fig 141 — Thompson s antrum trocar ra- p 


Ilax ing thoroughh remox ed the infected mucous membrane and tissue 
a gauze wick is inserted into the canine opening to prexent closure of 
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the wotind If there is iiiarke'd Mippuntion the cnit\ slioulil be irri 
patctl <lail\ iml tlu \Mck of piuzt introihieed to promote limungo 
Wlien c<nnplete he iliup Ins taken pUcc tlu. dres mfr^ 'irc <h contmue<l 
and t!ic I iliio-pinpn \l opening allowed to do e 
The Caldwell Luc Operation — Ihis prmYelun. is iisiij1I\ prinrihlc 
to tin Kti ter < i>cntioii Il\ it tin *intniin is cvpo td to direct oeular 
insjMctioii as ill tilt Ku ter f»i>tmtion but in ndditiotnl Iirgt opening 
1 iiiide in the lu o-intnl w ill 

Anesthesia Ixk d or general iiu'sthosi i im\ he u'-ecl 
Teshnic Before beginning thi opention the operitor ‘•hoiild iniki 
eirtiin tint ''iilheicnt room ft>r i in o-iiitml window e\i ts under tlie 
inferior tiirbmitc If not tin tnrlninte should be fnetured mednlh 
or in some instances a ]xiTtion of the twhiii ite w ill ha% e to be resected 
\n\ obstruction to tiriun^t through the intnril ostium should he 
rtmoied 

Ihe ineision (1 ig Ud) is made in the t mine fosi at the Kbio- 
giiuml juneti m in a hori/ont il or \trlie“il direction and thejurinstenm 
elt\ ite-d o\er the c uniu fos i < ire dioiild be exercised to i\oid the 
Its els and lurie-i issuing it the infriorbilil forunen I «ing smtihlc 
till lU biting forceps ind rongeurs an ojienmg 1 irge (iioneh to uimit 
the inckx finger is unde through the < mine fosi into the uitrum 
I nder direct Msinl m pe-etton of the interior iin di eased portions 
tumors etc e in he oen iii<! renuneil All <li ca«cd portions of the 
niutxius meinbr me ire remo'oel l)\ inserting \ariou h shaped eiirettcs 
through the t mine opening ind genth teasing off the memhrine In 
u ing tl t curette em the roof of the uitrum it must be kept in mind 
tint the supriorliital xosscis ind lunts ire coxereel onl\ In i thin 
hier of bone indeiHl thev max he hire in the simis roof due oitlur to 
disease or to a clclii c-enet in the infriorbit il can il 

To make the inso-intril xxindow niukr the inferior turbinate some 
o])trators find it easier to make a puncture with a trocar from the nasal 
side into the antrum and others in the opposite direction In either case 
the opening is tnlirged b\ rasps and xanous direction cutting forceps 
until the w inilow is at least large enough to admit the thumb and prefer 
ahlx larger C ire should lie taken to axoid injuring the inferior end of 
the nasolacriinil duct interiorlx or the elesceiuling branches of the 
sjihenopal itine irtcrx postenorlx An opening made in the middle 
meatus instead of the inferior in some su^eons hands gix es gcxwl results 
Tlie simis IS lightlx packed with gauze satiirateel with m antiseptic 
and lubricating ointment In fonner x ears 10 per tent ichthx ol 10 per 
cent mild silxcr protein b ilsam of Peru haxe all been beneficial and are 
still useful ^\ltll the dtxtloiiincnt of the sulfonamides and penicillin 
and in in antrum in xxbich {rsink pus or infected gr inulations are fenmel 
an ointment containing one of the latter is preferable Flie packing is 
brought out through the iiosc and nnnoxeel on the first or second dax 
The last step consists m the closure of the incision m tlie canine fossa 
Tlie postoperatix e care con ists of a prtdiminarx img ition of the sinus 
through the na^o-antral window xxitli a saline solution to remoxe the 
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1 "'<^'1 ■’"IiitK II ( ()() units INT rc ) In more ‘•t\ ire infections of the 
SIMMS till im;. itioiis XMtli iKninllin < u, I < t irrnsl ont t«o or three times 

In the C iIcIh til I uc operation wnne iiijur\ to the ini Idle and superior 
nl eoHr arteries and nenes lb ine\itnble but this tan he kept to a mini 

mum b\ tare m makinp the canine fossa w mdoii Damage mas be done 
o the roots of tht tittli likewise if tht canine fossa opening is carried 



Fio 142 —Applying tbe dressing •ller 
the Caldwell Luc operat on otheanteror 
or can ne wall remo ed c e tbegauevnrk 
n the antrum and extend ng through Che 
nasoantral open ng ntothe nasal chtmlwt 



It has been claimed that it is unnecessarv to do either the Kuster or 
the Caldwell Luc operation the simple opening through the naso-antral 
wall being quite sufficient That the naso-antral opening is sufficient 
m most of the cases is true In other cases in which a pronounced de- 
generation of the mucous membrane and canes of the bont walls of the 
antnim are present it is necessart to explore the antrum b\ ocular 
inspection and curettement a procedure which cannot be successful!' 
done through the nose The Caldwell Luc operation should therefore 
be elected in those cases m which there is pn nouncetl suppuration with 
granulation tissue canes of the bom walls or if tiunors are suspectctl 
The Denker Operation —Indtathma — Tins operation is indicated 
in those cases where it is neeessaij to expo'^ the anterior nasal angle 
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or the n il « nil of the maTilIm sinus tn c irtful \ isinl m-'pection 

niicl trt itmcnt In the ( I uc operation this anterior angle can 

not he seen v til 

Techmc — \ general anesthtlic or block anesthesia should be gi\en 
I he patient should he placet! in Ko-'C s po-jition n ith the head hanging 
o\cr the end of the table if a gcntral anesthesia is usctl In the latter 
c^ent postnasal tampons diouhl lie introduced to keep the blood from 
the throat and trachea 


Ihe lahio-gingi\al incision should be made as in the Caldttell Luc 
operation but should extend to the median line Some operators prefer 
a sertical incision 

^le^atc the soft tissues and periosteum o\er the canine fossa 
I^cmo^c the anterior wall (canine fossa) of the maxillars sinus as in 
the Kuster and Caldwell I uc ojierations and then remos e the bridge of 
bone between the canine fos a and the lower portion of the psnform 
opening of the nose as shown 
m Figure 1-1 j IJ\ thus extend 
ing the bon\ wound the an 
tenor angle of the sums i 

cxpos«l to oporatne mtirfir 




m 




Fio 141 —Show ng the rcUt on of 
tl c lacnmal duct to the nfenor turi 
I Date 1 the Kcr mat duct S the 
inferior turb nate 3 the mas Ilar> 
t nus (after Bardelebcn) 


''aI ^ • 

mi 


Ik. 1 Io The Denker antrum opera 
t on o the area of I one remoied in the 
Kuster and the Caldwell Luc operat ons 
In the Denker operat on add t onal bone 
s removed from b to the pyr form aper 


Through the opening thus made remote the diseased membrane 
and granulation tissue 

rietate the inucopenosteiim of the inferior meatus of the nose and 
of the inferior turbinate w ith a small flat elet ator so curt ed as to adapt 
it to the anatomic configuration of the part 

Incise the mucoperiosteum thus eletated so as to comert it into a 
rcctangul ir flap to be turned outw ird on the floor of the sinus ilic 
flap 13 held in position for fortt eight hours with a gauze dressing 
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Hu fi)ciiin}. 111 tl c niso mtril w il] shiuld h (jmtc is large as iti 
t It C ildwell I lie (jitritiim or otlicrwjse It nii\ (hse an 1 drainage from 
tlie sinus prttlu It'd Hie inftnor tiirlim ite should 1 1 fractured inwirdK 
if It bWks tin iijiening nr iiiriri inst incis it m i\ btitu irs to resect 
i ])orti( n of It 

lltc ifttr trtitineiit is in tlie CildwtHLuc operation consists of 
I'ltcliing the antrum ind rctlucing e\ubennt gnnulations iiith caustics 
IS soon as thej ippeir 

liie objection to the Dcnkcr operation is tint m rmn\ cases the infra 
orbital iiul interior dentil ncncs mas be injured therebj deiitalizing 
the tcctli or producing areas of incsthesta 



I lu Ur — Ca frl I tisllo c t oper 
ton a the marc n at the t }r lurm SI or 
t n* thepo ncot me s on for the Canfield 
Ballenccr antrum operat on 

Canfield Ballenger Antrum Operaboo —The ft How ing technic is a 
slight modification of the Cinfield opention as originally described bs 
him but differs inasmuch is the infenor turbinate is presers ed 
I ntrance into the antrum is giinetl bt remo% mg the inferior lateral 
ingle of the bons p%Tiform ipertnre as m the Denker operation but 
unlike the latter i', done through the nose 

Technic —Anesthesia —(a) Induce anesthesia of the nisal mucous 
membrane fay the local application of cocaine (6) induce anesthesia of 
the s estibular skin of the nans bj tlie injection of 1 or 2 per cent pro- 
caine This solution should also be mjected beneath the periosteum of 
the canine fossa tia the sestibule of the nose 
Jnemon —Distend the r\mg of the nose nith a nasal speculum as 
shown in Figure 146 a to bring the anterior angle of the naso-antral 
wall into prominence Tlien with a small scalpel make an incision the 
w hole length of the exposed portion of the naso-antnl angle (margin 
of the ptTiform aperture) (Fig 147 6) Then ele\ ite the membrane 
including the periosteum o\er the canme ftesa 
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<)j>enviff the \a^rHintrn! Ingle— Hit. nitruin ‘•Iionld bt optne<! na 
tilt in^o-'intrd anple (tmrpn |nrifomii->) ^\ith rongtiir hone forceps as 
showiun I US c or RP»v,t nml innikt In 'ome subjects the 

{h) 1 il It tbi'. ntipli ii diiist reqniniif^ con idiribk force tt) bite tliroiiRli 
It «liilt in othtrs it Is extreunk thin md tisib rtnio\i“<l Uhilc the 
incision extends liicher llian the nttiiliniciit of the inferior turbinate 
(to allow rctriction) the boni. nt the nnpks should be rinuncd onl\ 
below the line of attacliinint «f the inferior turbinate In rcinoxinp 
the bone coiistitntinp the canine fos i itisiisiidh met arx to remote 
oiih enotiph to admit of the intn»<hietioii t f the Uapiur antrum forceps 
as shown in Iipnrc UO d If liowexcr after makinp the opening 
throuph the na o-antral angle it is determined tint the whole of the 
mneous inemhnm is not accessible to the curette is much of the canine 
wall max be rcmo\c<l as will full' expose it 



Removal of the \nso-anlTal nil — Hit 1 itinp jaws of the Uapner 
forceps are placed astride the naso-antral wall and the wall bitten awax 
from the attachment of the inferior turbinate down to the floor (Fip 1 oO) 
If the mucous membrane of the antrum is edematous and has under 
gone pclj^poid or granulation degeneration it is neces arx to remoxe it 
If bleeding is persistent gauze packing should be introduced This 
should be remoxed witliin tw entx four hours and renewed if necessarx 


OROMAXILLART FISTULA 

Etwlosy — Aw QTcwna^xUarx fl-*tulc is usualtv due to the ceiuQxal of 
a tooth which is m close relationship to the floor of the maxillarx sinus 
The root of the tooth max exttnd into the sinus or close enough to the 
floor of the sinus to result in i fracture <r breikiiig of the sinus fit or 
when the tooth is extracted If the n t of the Uoth is not infected the 
fractured floor of the sinus max he d without an infection dexeloping 
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in the itnMlhn sinus In niost mstinces liowe\er the tooth root is 
infected ind -in odonferou'i sinusitis deithij)*, which nnj result in a 
persistent oronin\ilhr\ fistula through tht tootli socket The fistula 
is more ajit to dt \ < lop if long lontinucd irrigations of the sinus is carried 
out through the tootii 'ocket 

Otlier and less common causes for an ororaaMlIan fi tula are infec- 
tions cists and neoplasms of the maxilla which ma\ destroy the inter 
leniiig hone, resulting m a fistula between the maxillary sinus and the 
oral ca\it\ A fistula maj follow traumatic injuries of the maxilla in 
which the lining mucous membrane of the sinus is torn Osteomjelitis 
and necrosis of the maxilla espetialh m infants ma\ result in an oro 
maMllarx fistula as well as fistid-c ^n other regions 

Symptoms —The sxmptoms of an oromaxillarj fistuh if of recent 
origin is an escape of blood into the nostril or an escape of air from the 
tooth socket into the oral caMti If blood is oozing from the tooth 
socket it IS usuallj frothy Liquids taken into the mouth ma% e cape 
through the nostril 

If an infection dc\elops in the smus is it usujIK does within twenti 
four to fort\ -eight hours following the extraction of the tooth s\ mptoms 
and signs of in acuti maxillari sinusitis supentne 'Ihe sudden onset 
of an odoriftrous tiasil discharge is chinctcn tic If the fistula i 
chronic the SMiiptoms and signs of the sinusitis are tho e of a chronic 
infection except the odor is iier-isteiit and a di charge ( f pus and iir is 
noticed coming from the fistulous t«K>th socket 

Treatment —Am maxillars sums infection must In eradicatid first 
and this done m u jicrmit the fistuh to close if of reient origin 
foreign object in the smus such as a tooth must be remuxeci btimulatic n 
of scar tissue around a small fistula max effect a closure In larger 
openings or in the cxent other methods haxe failed a sliding mucous 
membrane flap after exasion of the sear tissue will be necessarx In 
some instances it is necessarx to close the oral opening before the sinusitis 
will heal Inanx event adequate drainage of the smus through the no e 
must be maintained 

Sliding Flap Operation — number of somewlnt similar technics 
based on the sliding flap principle haxe been dexised to close an oro 
m iMllarx fistula Tlie flaps are taken from the palate or from the buccal 
surface of tlie alx eolar ridge or m some instances flaps from both regions 
are used Dunning* uses a pedicle flap from the pahte and sutures it 
to a labial mucosal flap lleltj* makes a median incision m the palate 
then elevates the palatal mucosa between the incision and the fistula 
and after reducing the aheohr process approximates the palatal flap 
to a small lahnl flap Ashlex-* uses a mucopenostenl flap from the palate 
denudes the antennr portion of mucems membrane then plugs the 
fistular opening with the denuded end of the flap Hill* turns back a 
flap from the gingixal imicosn adjicent to the fistula to form a lining 
for the opening then cox cts the raw surface of the turned hick flap 


Larjngoscope 35 "CO (October) 1925 
« Trana '’cct Laryngol Otol andEhnol Xm Med Aasn IJ u 
» Trana Am Laryngol Rh no! and Otol toe 45 410 1939 
< Arch OtoUryngol 40 167 (September) 1944 
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with a slidnis flip from the huccal niuco«*i lor hrpe defects Ilersh* 
T technic siniilnr to IIilI s but rotates a 1 irpt buccal flap 180 deprees 
on Its lonpitudmal i\i> so that it-> tpitlitli il surf ice is prcMiited to the 
interior of the uitrum and tin raw surfiue tow ird the or il 1 1 \ it% 'I h< 
flap i'. sew til into pheo with fine silk V flip from the pilite is then 
sutured n\ er the r iw surf ua of the bu« il fl ip At the end of the third 
week the brulpi of tissue creittal b\ tlu rotitwl huca il flip is seitred 
near the outer eilpi of the aKeolar ridpe 'Hie pwhclt is tiun rotated 
hack to its oripm d ^xisition ind sutured in |H>sitinn 



Fic 150 — Interior new of the Canfield Ilallencer antrum operation a middle tur 
binate b line of attachment of (he inferior turbinate whirh la left >i tact c the na o-aniral 
nail remoied extend ng from the floor of the nose to the attachment of the nfer or tur 
I mate and from the anterior to the posterior 1 mits of the antrum 

IVoctor* first curettes the fistulous tract then inserts a shaped plup 
of prc&ciacd rib cartilape into the fistula so that a tipht fit is obtained 
'llie jwrtion of the cartilape external to the lion' opemnp is cut lea el 
to the surroundinp bone A mucous membrane flap to coa er the exposed 
cartilape w xs not found es«ential to complete heahnp of the fistula 
rhe associated infection in the mixillara sinus should haae proper 
attention 

INTRANASAL SURGERY OF THE ETHMOID SINUS 
Mosher s Intranasal Bthmoidectomy —Tins operation has proa ed an 
excellent and sati^factora procedure and apjiears to be the simplest and 
safest o\)eration dca ised for its purpose It is adaptable to exenteration 
of the anterior ethmoid celK done aaith probing and enlargement of 
tlu fronton isal duct or to the reraoaal of the anterior and posterior 
> Arch Otolaryngol 43 141 (February) t&fC 
* Laryngoscope 66 46 (Tebniary) 1W6 
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ethmoid cells It will rcdiict the n«ceHMt\ of performing the external 
operation in manN instances t\cn though the latUr is the easier safer 
and more thorough method 

Technic — \ local or general anesthetic cm be used Introduce an 
ethmoid curette into the nasal ch unbcr until the cutting edge of the 
instniincnt ficing the orbit is abo\e the anterior ittachment of the 
inidfllc turbinate 'Ihis arti emtrs the frontonasal canal and the 
interior ethmoid cdls dninmg into it Ihe bone at this point is usualh 
lerj thin and easilj broktndowii Has mg Incited the instrument make 



Fic J5J — Tbu Jatrral ns^ul *4J1 lun *bo e the anteror attachment of the m ddle 
turb nate has been broken down and a probe has been in«crted through the ftonto-nasal 
duet nio the frontal e nue 



FiQ 152 -The ethmoid cells are mooxed by «• cuwtte 

mi«le w the lateral nasal irall and aweep« it downward sad backward between the 
orbital and turbmal plates of bone 
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peiitle but firm pressure tnwtrd the orbit until the curette breaks into 
the lalnTinth llien turn tlie curette mi tint it fice^ antenorh and 
withclnw It m a swecpinp mo\tmLnt antenorh md downwird \ few 
-'Uth ino\einents with the curittt will gi\etlie result shown m 1 ipure I >! 
B\ eontmmnj: the ciircttnpt in a forward and downw ird direction the 
fronton I'-il duct is enlarged and freer dr image of this sums establishcil 
lilt frontal Sinus nn\ now l>e enlereil with a blunt pointed front il 
sinus prnlK. Indccil m most mst uiccs a suitnbK htnt cotton wound 
applitntnr in i\ bteisiU mtrorluwl 

I urtlier tiirett igt in this irea would coinpktt the anterior ttliiiioid 
ectoin\ but tlic rcmo\ al of all the anterior etlimoid cells is diflitnlt dut 
to tbtir \ iriation and wide distribution Occasion ill\ one or more of 
tilt cells extend oxer the orbital roof posterior to the frontal sums In 
otlier cases a cell encroaches upon tlit floor of the frontal sinus and 
forms the so-called bulla front ills Tlie dense nisal bone and nasal 
process of the frontal bont which fonn the anterior wall of tht ethmoid 
I ihxTinth often shield some of the most anterior of the cells making 
iccess difficult In the intranasal route 

Tlie next sttp in the operation is tliercinoxal of tht posttnor tthrooid 
ctlls Hus IS done w ith tht s imc curette introduceil tlirough the opening 
aire id\ made a* show n m Figure 152 1 ht curette is mtroducaal btneatli 
the craniil plate or roof of the ethmoid labxTinth and thin brought 
downward between the lateral (orbital) ami medial (nasal) walls or 
plates Hus proccilurc is repeated sexera! times until tlie anterior wall 
of the sphenoid sinus is reached In u>mg the curette the operator must 
alw a\ s be-ir m mind the position of the cribriform plate Hit cribriform 
plate IS loo itetl at the roof of the nasal cax itx that is medial to the lateral 
naMl wall It max be superior or inferior to the lex cl of the roof of the 
ethmoid hbxTintb It max be exposed bx disease Tlie curette should 
alw ixs be kc\)t lateral to the lateral nasal wall to axoid injuring the 
cribriform plate If the anterior ethmoid xesseh are encountered thex 
xmII indicate the lextl of the cribriform plate Vntenor to the fronto- 
nasil canal there is less danger because the cribriform plate does not 
extend that far forward 

Tlie entire posterior and anterior ethmoid r^ious are again examined 
bx ocular and probe inspection and ill axaiiable cells arc remoxed 
Jle pcistwjor pthiHcud frlh' xoax Taxm/x aJU directions so Lb it exce/it 
under faxonble conditions a complete remoxal is not possible bx the 
intranasal route 

Tlie last step m the operation is the removal of the middle and 
superior turbinates This should lie done with great care using a suit 
able bitmg instrument xxlicre possible to sexer the superior attachment 
of the turbinate hones Wieii the superior margin of the superior 
turbinate has been sex ered the remaining inferior portion can be gentlj 
rocked and teased free w itbout fear of fracturing the cribriform plate 
(I ig 1 53) 

\t the conclusion of the operation all loo e particles of bone and 
mucous membrane should be remox ed If fr ink pus or infected granula 
tion tissue contammg susceptible organisms are encountered penieillm 
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SURGICAL TPEATMERT OF SlNLSiTIS 

powder or one of tlie sulfonamide powders should be insufflated and 
repeitcd diilv until the infection his been oecrtoim lenicillm solii 
tions ctnit iininj, >00 to 1000 units per « t ui be n td to irrigate the 



ithincid aril postiperitneJv if de>ireiJ Crustinp and drvjn^of the 
imtci us ineinbnne is counterncteil b\ <!nl\ applications to the operated 
area of pledgets of cotton saturated 



has been removed 


With 10 per cent iclnlhol or 10 per 
cent mild siher protein and left in 
place for about fifteen inimitts 
Hemorrhage is an occasional com 
plication attending the ethmoid oper 
ation A postoperative pack need not 
be used unless bleeding does ensue 
and should be left in place for 
tttcntv four hours onh Tlie eth 
mold labvTinth is supplied chiefl' 
bj the anterior and posterior eth 
mold arteries and hemorrhage wlieii 
It occurs IS ^rom *dnem 'Siniig padiv 
ing with petrolatum tre ited gauze in 
the cav itv is usualK sufficient 


Ordinarilj healing is well progressed at the end of ten davs and if 
the exenteration Ins been complete the space m the ethmoid region 
should be free and roonn and the frontonasal duct liav e free access 
to the msil i iMt\ 


INTRANASAL SURGERY OF THE SPHENOID 

Surgical procedures upon the sphenoid consist in making an opening 
into or removing the anterior sphenoid wall 

The prehmmarj operative procedure for reaching the sphenoid smus 
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II inlh con*!! ts of the pnrtnl or complete rcmo\'i! of tlic inirlfllo tiir 
I) mtc thus exposinp tl e sphenoid ostium to \ie\% 

'ihollijck I letcVier or other sphenoiHorccps in bt used One of 
Ilijcks forceps cuts upward and the other tlownwanJ Fletchers 
forceps cuts in ill directions as its biting end is a circular disk If t! e 
ostium IS small it should first be enlarged with a curette Flie upward 
cutting forceps should then be introduced and the upper portion of the 
wall remo\cd B\ turning the forceps to either side the lateral portion 
of the wall ma\ be remoaed Next introduce the downward cutting 
forceps (Ilg lo-j) and remoae the lower portion of the wall The wall 
near the floor of the sinus is quite thick but is rcadiU remoaed with 
Hajiks forceps Wicn the wall is entirela reinoaecl the opening is 
often i X f inch in area and the interior of the sinus maa be inspected 
ba reflected illumination or ba a nasophara ngoscopc ^Mien the mucous 
mciubranc is normal it is pah and ba contrist with the nasal mucous 
membrane appears almost white I ndcr prolw. pressure it is thm 
firm and slightla resilient \Mien infected it is more red ctlcmitous 
and thickened In some ca«es the sinus is fillwl with granulation tissue 
or poll pi 



Fig luo — Ilrmo tbe onfer or vail of tl e spbeno d e nus w th U e Ha;eL forceps 
The d &1&1 blade of tl e forceps s tio>l ced tl roueh the spiteno I oat un a wl the lionj 
wall remo ed bj succes. e I ics 

He after treatment consists of saline irngdtioiis and the toped 
ipplication of a 10 per exmt aqueous solution of ichtliaol \s there is a 
jujsried lejjdt jwj /sar tJw wjicons tseuihrsas to retorm pier tJw 
m the sinus it maa be ncccssarj to remoae it from time to time to mam 
tain a entilation and drainage fhis is easila accomplished as the middle 
turbinate has been preaiouslj remoaed and the tissue to be remoaed is 
membranous The after treatment maa extend oaer mana weeks 
llein rrhage follow mg an operation on the sphenoid maa come from 
the sphenopalatine artera and the posterior later il nasal artera The 
sphenopalatine artera leaaes the sphen<q>alatine foramen to run along 
the lo \er portion of the anterior a all of the sphenoid to the septum 
The posterior lateral nasal arteries leaae the sphenopalatine to break 
up into branches suppljing the turbinates and posterior ethmoid cells 
These aessels are injured when arorkmg near the posterior tip of the 
middle turbinate 



CHAPTER XVI 

THE COMPLICATIONS OF SINUS DISEASE 

RETROBOLBAR NEURITIS 

. Etiology.— lletrobiilbar neuritis maj be due to disease of the nasal 
accessory &inu''C3, more particuhrl}' the ethmoid and sphenoid sinuses 
In the etiology’ of retrobulbar neuritis, multiple sclerosis probabh is 
the most important cause Gifford believes cases due to purulent 
sinusitis coinpriae about 3 5 per cent Of the 15 or 20 per cent for which 
no otiicr cause can be found a latent or bj-perplastic sinusitis should be 
considered as there is pathologic evidence that such forms of sinusitis 
may cause retrobulbar neuritis by direct extension 

liencdict' in an analysis of the etiology of 225 cases of retrobulbar 
neuritis at the Mayo Clinic found multiple sclerosis accounted for the 
great majority (155 cases). A brain tumor may be a factor m rare 
instances In addition abscesses at the apices of teeth, absorption of 
toxic material from the intestines, infected tonsils, vascular disease, 
syphilis, tuberculosis, inhalation or ingestion of poisons such as lead, 
arsenic, acetone, alcohol, tobacco, etc ; the acute infectious diseases, 
including erysipelas, mumps, influenza, tonsillitis, me.asles, pneumonia 
and malaria, may be the factor producing the pathology . 

Pathology.— The optic nerve may be involved from a sinusitis either 
by pressure, extension of the InBammation, vascular congestion, or by a 
thickening process produced by an osteitis or periostitis with pressure 
on the optic nerve Neivert found the optic nerve in 75 per cent of his 
specimens caused the roof of the sphenoid sinus to stand out in relief, 
with pockets at either side There were 12 specimens (out of 220 exam- 
ined) with dehiscences so located as to expose the nerve 
In some instances a direct extension of an acute inflammatory’ infec- 
tion in the posterior sinuses may extend rapidly’ by continuity of tissue 
to tlie sheath or to the optic nerve itself. 

White behev es the size and shape of the optic canals hav e some rela- 
tion to the incidence and severity’ of retrobulbar optic atrophy’. A canal 
of 4 mm or less in a patient with severe optic atrophy not due to other 
causes suggests immediate x cntilation of the sinuses A canal of 4 5 mm. 
gives more time for study', while one that is 5 mm or over will recover 
from a v ery acute attack without operation. 

Treatment.— In retrobulbar neuritis there is a tendency toward 
spontaneous cure Before resorting to a sinus operation in tbe‘=e <ases, 
ev ery effort should be made to dhmnate other causes, especially multiple 
sclerosis and all foci of infections and other toxic agents However, if 
a patient has an increasing retrobulbar neuritis for which no other cause 

< Arch f Opbtb 9. 893, (June) 1933 
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can be di«co\crcd and for Inch there is reaeon to suspect sinus disease 
It IS considered justifiable to explore the ethmoid and sphenoid sinuses 

ORBITAL CELLTIUTIS AND ABSCESS 

Orbital Cellulitis —i he nio-it frequent cm«c of orbital cellulitis m 
children is sinusitis 

Tlie anatomic conditions in children ivhtch contribute to the dtvtlop- 
ment of orbital complications ire congenital dehiscences along the ethmo 
maaillars suture in the lamina papsTacca or m the orbital wall of the 
maxilla There is a inon, profuse dexelopinciit of the hmphatic and 
\ ascular sxstcin than m an adult as a result infection from the sinuses 
max enter the orbit along the \cins as a thrombophlebitis without an\ 
bonx perforation 

Pus in all cav?a does not perforate into tlic orbit it mav be guided 
antenorlx l)oiieith the jicriorbita until it points as a rule through the 



inner jHirtion if the iipptr txilid xxhert it s imttimes ruptures spoil 
tineouslx (hig loS) If the inaMlIirx sinus produces the orbital cel 
liihtis pointing u uallx occurs tl rough the inner portion of the low er lid 

Other causes of orbital cellulitis are trauma carious teeth osteo- 
mx elitis erx sipelas meningitis brain abscess tl e exanthems metastasis 
and actmomxcosis 

Tlie first sxanptom of orbital cellulitis is edema of the exelids which 
increases xerx rapidlx Qiemosis is usuallx present Proptosis max 
take place and this often affords a xaluable clue as to the location of 
the pus Limited extra ocular moxements occur as the cellulitis or 
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nhscL'ss prodiK-cs pr( siiri within the < rhit hxaniinati ii of the fundus 
iisinll\ ill do iliHteil ntinal \Pins [ndentatioi f the glohe sinnilit 
nij, lilt ithcil rttim (hiked <lisk iptitatrophs j ti neuritis retinal 
hcinfirrJnj,ta or retrolnilhir iiiuritis nin he pre int m rare instances 
ilie \alue of the roentpcn ri\ m the diagnosis of the orbital condition 
IS limited Streptococcus hcmol\ticus IS found m mm\ cases 

Orbital Abscess With Exophthalmos — Etiology — Orbital abscess with 
ctophtlnlmos as a complication of nasal sinusitis is rare UTien present 
it IS almost im ariabl^ unilateral The most frequent cau'^e of the exoph 
thalraos IS orbital cellulitis or abscess secondar% to a frontal ethmoid or 
imxillari infection in\olving the former in adults and the two latter 
sinuses in children 

Pathology —The mode of infection of the orbit from nasal sinus disease 
maj be from necrosis in the common bon\ wall of the na-al sinus and 
the orbit or from a thrombophlebitis of the a eins of the diseased na<yil 
sinus other causes such as dehiscence and trauma follow mg operations 
on the nasal sinuses are rare 

Symptoms —1 he clinical picture w ith external signs is definite After 
a suppuratixe rhinitis an edema of the hd and adjoining region a h\id 
color of the skin of the lids a loosening of the tarsus and a protrusion 
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of the bulb due to periorbital iniohement de\elDp The conjunct^® 
are not injected or swollen There is alwajs malaise high fexer and 
loss of appetite this s^mdrome pointing to a ses ere mx oh ement E«pe^ 
cialh frequent m children are the large xesicles which are in luarKeo 
contrast to the bluish discoloration of the ex elids 

In a few instances the abscess max discharge spontaneoudi either 
through the nostril or extcmalh 

Diagnosis —The differential diagnosis must be made from iimamma 
tor' or orbital phlegmon caused bx trauma and bx infection about t e 
head other than nasal such as osteomxelitis of the superior 
and from that due to metastasis from remote septic conditions orbim 
neoplasm ssphJitic gumma and pnoshtis nT',”''”’ 'T°”mnSe 
hemorrhage cax emous sinus thrombosis exophthalmic goiter inucoce 
and pxocele 
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ll t iioti inflTinnnton or iieopHstic t\pc of r\oj)htlnImo'! due to t 
mucwck p\ occle or tumors of the frontal or ethmoid •’imises j<? clnnc 
ten^etl !>' "X pradinl on«et without an\ signs of phlegmon a chronic 
course with prndunl de^ilopmcllt of exophthalmos tnd dislocation of 
the cNeVnll umccompamcil bj pnm or scnsitiN eness 
Compbcations — Thepusinav burrow olonBthepcriofbitatothesheatli 
of the optic ncr\ e and result m an intracranial complication An c"cten 
Sion of a thrombophlebitia of the orbital \eins into the ca\emous sinus 
w dl result m a ca^ emous smus thromkosu 
Treatment —The patient should be placed immediateh on full doses 
of one of the sulfommidca and or penicillm Hot compresses should be 
ipplied to the orbit and tampons of 1 to 3 per ctnt tplicdnne pi ice<l m 
the uuddle twe Uewc vtU the mwUUc tutlww \tL fwr hs <■ to ten nnnwtes 
to promote dnimgc from the smus In most instances this treatment 
IS sudicicnt If a collcttioii of pus is present incLsion and drainage is 
UKlicatctl A I \nch tj^pc of incision IhIow the c\cbrow is ustiall\ done 
Ihe ptriostcum is cle\atc<I from the superior orbital w ill until pus is 
rnctwintcrcil If the pcrinrUiti is intact cate should be taken to a\oid 
puiiftiiring or tt inng it while ties itmg otherwise an infection of the 
orbital contents mas occur 

OSTEOMYELirrS OF THE FRONTAL BONE AND SKULL 
Osteoma elitis of the frontal bone and skull as reported m the literature 
ts somewhat rare I uratenberg found but 73 tn^es up to 1931 IIow 
ever It IS probable that onl\ a small proportion of the total number of 
(•a«c3 hive been reported 

Etiology —The organism recovered in the great majontj of the 
reported cases 13 the Staphvlococcus aureus The streptococcus pneu 
mococcus and anaerobic streptococcus are found in a few instances 
rhe etiolog} depends to a certain extent upon the virulence of the 
organism and the resistance or immunitv of the patient to the particular 
organism present 

In children the origin of osteomj elrtis of the frontal hone is almost 
alwavs hematogenous in adults the disease is more likelv to result from 
trauma or bv spread from an adjacent infection 

Ihe majority of patients are under thirtj jears of age It is more 
common in females than in males Mnnj cases follow swimming 
( htoittc mlection o! the stnases maj predtspo^e to osteoniiehtis espe- 
ciallv following an acute exacerbation Trauma m the region of the 
frontal sinus or operativ e trauma following surgical procedures on the 
frontal bone frequently precedes the advent of osteomyelitis It has 
I cen reported as follow ing operations on the inaxillarv sinus Operating 
m an infected field traumatizing the bone closing the external wound 
tootightlv rasping the bone and operating during an acute axacerbation 
of a chronic infection bav e been mentioned as possible factors 
Pathology — Tlie infection mav be transmitted to the v ault bi 
continuity of tissue or as is more common by hematogenous metastasis 
In the latter ev ent the inflammatory disease is carried by a thrombo- 
phlebitis of the venous system into the bone of the calvarium through 
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the umUiuo jjif; (hploetic Mins through the front'll sinus or on the 
luuler surfac-e of the craiimm or the frontal sums Isolated foci of 
ostooin^clitis in remote bones of the skull nia\ lit accounted for 
this later method fiirstenberg’ found the inner plate the first to be 
afTectwl while the external plate ma\ rtniam unmvolied although 
the rtiersc mai be true as well The intracranial extension of the 
infection is usually b\ waj of the frontal and anterior temporal diploetic 
\eins into tilt superior sagittal sinus and from there to the cerebral 
liemisphtre of the same or opposite side b\ waj of the connecting i eins 
Infi-ction 1)1 continuity of tissue is probably the less common form 
of extension Direct inxasion of the canaliculi and medullary spaces 
setins to occur especially in tlie postoperatne cases The cranial 
sutures m linns instances exercise an inhi\)iting influence upon the 
spread of the infection In rare instances spread of the infection along 
the perineural sheaths of the olfacton nent max occur (Courville and 
Iloscnxold*) 

In the earliest stage of osteomxclUis of the cranial bones the diploe 
show some congestion Somewhat later marl cd hyperemia with small 
drops of pus max I c seen Its coiisistencx is soften^ and the diploetic 
spaces are filled with granulation tissue bathed m pus Thrombo*ed 
xessels max or max not be found TTie l>one itself becomes discolored 
with blood ancl pus oozing to the surface through tl e xascular channels 
nr fistulap openings Small sequestra occur in tl e diploetic spaces 
The external and uitcriial tables may lie brol eu down with widespread 
destructmn 

Microscopic examination in the early stage shows edema of the nive- 
loid ti sue with a xascular congestion and an infiltration of lx mphoextes 
and polxmorphoniiclear leukocytes Some of the xessels max shoxx a 
septic thromboiis Later necrotic areas are found the result of an 
obstruction to tl iir blood siipplx The myeloid tissue is replaced bx 
gramilation tissue and pus Osteoclasts may surround the "jequestra 
and be seen along the surface of the bone Lx idence of osseous repair 
and areas of destruction are present at the same time 
The infection mav extend along the dura the periosteum and the 
soft tissues of the scalp at about the same rate If the infection breaks 
througli the umcr table an extradural abscess is formed I iirstenberg 
belles es this abscess is responsible for the furtlier extenaion of the 
infection bv cutting off the blood supplx of the cranial bones 
Symptoms —The clinical course max be acute or chronic The 
symptoms depend on the course the sinus imolxed and the extent of 
mxolxement 

In the acute fulminating type fexer lieaxlache and edema of the upper 

ey elid on the affected side are present The soft doughy sw ellmg (Pott s 
puffy tumor) or pericranial abscess is pathognomonic of osteomyelitis 
of the underlxmg bone This tvpe frequently follows swimming it 
shows a tendencx to earlx spread to the mtracramal structures Deatn 

• Ann Otol Rhiaol and IduyDgoI 45 726 (September) 1936 
« Arch Otolaryngol 27 632 (Jane) 1938 
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tna\ occur from i fe^\ dajs to a week or two from <e^e^e toxemia or 
memuRitis \s a rule ho\\e\cr osteoinxelitis is n slow di«ea«e e\en in 
the acute ca^cs Months max elapse before a cure is effected or death 
occurs ( \{hc c\ icerhations are characteristic 

The thromc locahred form without perforation of the intenial table 
is characterized as a rule b\ an insidious onset a low-grade fexer local 
pain or tendemes doughx swellings general malai'e and occasionallv 
dulls 

In the chrome form of osteomxclitic fistula; seque tra and purulent 
discharge from the bone max be present xxith cxclic exacerbations 



Fie ICO 0}teom>el I s of tbe frontal bone (X 'XW Tbc tens t> tcomiel t s nd 
cat«a an nfiammst on of bone and bone marrow but t 9 esient al } an mflammal on of 
tlio soft part) of bone (penosteum plu9the eonlentsof tl emerlullar) esv ty and Ila m an 
can&U) 

Diagnosis —lit diagnosis is made from the roentgen gram combined 
w ith tl e signs and s\ mptoins of fluctuating swellings adx ancmg edema 
persistent low grade temperature leukoextosis and pain and headacl e 
with cxclic exacerbation 

The differential tli!\goosi> JibouJd IwinadeJtjonj acute iunusitis sx.ol il s 
and tuberculosis 

Prognosis — The mortalitx in the groups of reported cases has been 
high It has xaried from 3o to 79 per cent It is much higher m the 
postoperatixe than in the spontaneous tj-pes ITie sulfonamides and 
the antibiotics haxe decreased the incidence as well as the mortalitx 

Treatment —T. he conserxatixe treatment consists of draining the 
abscesses as necessarx of operating when tlie acute infection is quiescent 
limiting the operation to the removal of sequestra and part of the in 
fected bone The periosteum is not elexated more than necessary 

Supportix e treatment consists of The sulfonami les and/or penicillin 
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illiams and Heilman* report the finding of an aerobic streptococcus 
m tno cases of ostcomj elitis of the frontal bone nith favorable results 
from specific therapv with an autogenous antivirus 

In the localized tjpe delaj in operative intervention is advisable 
until the infection has become walled off and the diseased bone has 
‘•eparated as a sequestrum The involved portion and the sequestrum 
IS hfte<l out tlirough an incision Manj eminent rhinologists adv ocate the 
radicil removal of all the infected bone plus a wide margin of normal 
bone as soon as the diagnosis is made in all tj-pes The relativ e merits 
of the conservative and radical measures liave not been determined 
evactl^ at the present tune 

In the slovviv spreading Ivpc with no tendenev to complete localiza 
tion or if the lesion shows a tendenev to adv ance at anj time a radical 
removal should be instituted 

In the radical operation an immediate and entire removal of the dis- 
eased bone IS done The whole thickness of the bone is removed down 
to the dura Tlie bone resected must ettend bev ond the obvious limits 
of the disease Mosher and Judd* believe that the obvious limit of the 
disease is the upper limit of the edema The^ prefer the mid line inv erted 
T incision with the reflection of two triangular skm flaps, however an 
incision through both eyebrows over the bridge of the nose extending 
liackvvard and upward into the scalp gives a free exposure with less 
visible scarring Less scarring is al»o obtained b> a coronal incision 
above the scalp hairline This permits a broad inverted L shaped flap 
to be reflected downward uncovering the frontal bone The anterior 
and posterior walls of the frontal sinus are removed The wound is 
left open but packed with vaseline gauze Covering the operative 
defects with vitallium metal plafes has been quite satisfactorj in the 
short time it lias been used 

Tlie operation may have to be done in two or more stagci because of 
the shock and hemonbage Blood transfusions mav be given before 
and after operation if indicated 

Regeneration of the bone seems to occur slowlv taking from one to 
J?}e Jesrs Tegeotxatuo} A plastic iuuyjral procedure mav 

be attempted after one or two jeats when latent organisms m the tissues 
have disappeared . 

GompUcaUons —The intracranial complications mav be extradural 
abscess meningitis occasionallv frontal lobe or cerebral abscess throm 
bopWebitis of the superior longitudinal sinus and intradural abscess 

OSTEOMYELinS OT THE SUPERIOR MAXILLA 

\cute osteomjelitis of the superior maxilla m infants is occasionalh 
seen secondary to a probable buccal infection Involvement of toe 

I Arch Otolaryngol 25 196 (February) 1937 
* The Laryngoscope 63 153 (March) 1933 
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dental sac follows with extension of the necrotic process to the walls of 
the nnxilhr. antrum creating a pus discharge into the no«e and mouth 
Ihc infection seems to trx\el b\ retrograde thrombosis which is the 
cau'C of the gangrene and ®cquestntion Lcrlerer* behe\es the as<=o- 
cnte<l acute ostcom\elitis is the result of the acnous infection— not the 
cause of it He bases his opinion upon carefulK studied serial «ections 
of a ca«e in whicli a nasal infection and sinusitis were found to be the 
primara cau'C of the ostcomaehtis of the maxilla in an infant 
0^teoIn\elltls of the maxilla in nurslings and infants maa occur from 
the first week up to the ninth month The greatest incidence is during 
the firit three weeks fhe portal of entra and the manner of spreading 
of the primara infection maa aara 

Vs •show n b\ I^edcrer a sinusitis maa produce a penostcitis and osteitis 
with a fistulous tract formation which inaa extend in ana one of three 
wa\s (1) To the facial surface with swelling of the soft parts of the 
check breaking down of Richats pad and ab-sccss formation (iJ) to 
the palatine and al\eolar process with a fistula into the roof of the 
mouth The tooth anlagc maa bo cxlruiled (3) to the lagoraatic pro- 
cess with a necrosis of tlie zigomatic arch and extension into the ptcra 
gold foss .1 with abscess formation hxtension along the fascial planes 
to the mandibular foramen maa occur An ethmoiditis maj result in a 
penostcitis osteitis and periorbital cellulitis which raaa extend m one 
or liotli of two wais (1) Thrombophlebitis of the aenous channels 
with extension to the caacmoiis sinus and the production of a throm 
bosis (2) a periorbital abscess maj form with an external fistula 
Symptoms —The signs and samptoms arc those of a sinusitis accom 
panictl bj marked swelling and chcmosis of Uic cheek Fxophthalmos 
with limitation of motion maa lie present 

The first or ‘•cptiamic stage maa last for about ten da\s witli the 
formation of fistulre in tl e infraorbital regions palate and in ran. 
instanws in tiie no e This is followed b\ the second or chrome indolent 
stage with penstence of the (istiil'c and wath seeiuestration of dead bone 
T he second stage ma' last for seaeral months especialK if free drainage 
has not been instituted at an earb period 

riie infant ina\ succumb at an earla period from septicemia or 
bronchopneumonia or later from a brain al»cess There is a mortaliti 
o! ab lui 2>j per cent ( Vsherson) 

Tba tfrse’-ise sfronW be dfffervatrjtwt fitirrt arffcC-xi -tifscess cnrcocT 
pheateel inaxilhre sinusitis and tear sac infection 

Treatment —The suppcrtixe treatment should consist of adequate 
doHS of the sulfonamides and or pemcillm as indicated Free surgical 
drainage through the month or at times through the maxillare sinus 
should be lu-stituted Drainage through the cheek oxer the superior 
maxilla should be a\ oided if jh -ssible 

OSTEOMYELITIS OF THE SPHENOID 
Osteomxehtis of the spheiioi 1 bone is rare A few crises haxe been 
rep rtecl in recent x ears AI mx cases are associated w ith osteora> ehti« 
®urg Gynce and Obst 60 &to (March) 1935 
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of the base of the skull or arc secondar> to an infection of the petrous 
portion of the temporal bone Eagleton* attributes the mritj of infec- 
tion of the base of the sphenoid as due to tJie preponder ince of red cellu 
1 ir bone-marrow found throughout life in this bone 

riie organisms usually recoiered are the pneumococcus tjpe III and 
tlie iiemolj tic streptococcus 

Infection w lien present in the marrow spreads as a phlebitis or a pen 
irtentis and produces an obliterating vasculitis 
Symptoms — I he carlj samptoms, if any are present would be those 
of in icute or chronic sphenoiditis such as a postnasal discharge or 
inflammation deep seated headache behind the eves or possiblv radiat 
ing to the temporal or occipital regions 

I \ c sj mptoms such as photophobia scotomas or blepharospasm mai 
bo present 

Later as the body of the sphenoid becomes more extensively invaded 
svTTiptoms of sepsis ensue altlioiigb the temperature may be low and the 
toxemia not marked The most characteristic late svmptom is the 
marked retro-orbital or temporal pam especially sev ere at night Bacter 
1 il mv asion of the blood stream usually occurs 
Complications — Ihe complications are meningitis thrombosis of the 
civernoiis sinus septicemia abscess of the bram encephalitis and intra 
cranial hemorrlnge Erosion of the sphenoid roof is frequent or an 
extension along thrombosed vessels to neighboring structures may take 
place Frosion may occur at tiroes through the posterior surface where 
the bodv is in relation to the basilar part of the occipital bone 

MUCOCELE AND PYOCELE OF THE NASAL ACCESSORY SINUSES 

Mucocele of a sinus is the accumulation and retention within it of 
mucus and mucoid secretion with blocking of the sinus ostium, and with 
thinning of the bonv waifs of the sinus with possible distention of one 
or mote of its walls MTien pus is present it is known as suppurative 
mucocele or py ocele Anv one of the pannasal sinuses may be affected 
although the sphenoid sinus is rareJv so It is usuallv confined to the 
frontal sinuses 

Etiology —Mucocele of the frontal sinus is usuallv seen m late middle 
life but mav occur in j outh 

Tlie etiology has not been established Two theories have been 
adv aneed (I) It is due to an enlargement of a retention cv st of one or 
more mucous glands or cystic degeneration of a poly7> (2) it is the 
result of a closure of the nasofrontal duct from obstruction inflammation 
or trauma , 

Pathology The w ill uid mucous membrant lining of a mucocele 
show changes due to pressure The mucosa is thin and the columnar 
epithelium mav be fiittened with deficient or absent ciba except for 
occasional isolated areas TTie mucous gland-, are dilatctl m the earlv 
stage but followed by atrophv later In the late stige the sac wall 

» Surg Gynec sad Obrt 60 SS6 (February 15) l93o 
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tliiclvcnod with fibro'^w, <pith(!nl lixpcrpliMi and cnjnliin i)rohfen 
tion 

3 lie !)on\ walla MirroniKiiii}; the -ic show arens of nref\ing ostcitia 
and tn>Mon \s\tli otlivr regiona pwing i\ulencc of proliferatiM tlnngoa 
C'jx.a.iilK around the nnrgina of the Minis 

1 he iiuicocelc contain^ a tcinnoiis \iscid orgi 1 itinous iniicua \tlIou 
or grcenidi hrown m tsilnr with lenkoc\t(*a tlt“-cjn miittd (pitlitlinl 
talU f it cells and ill r in instances iholosttrol 

Symptoms —Hie onsit is slow and s\niptomlcss ns n rule In n 
imicticclc of the cthmoKl and frontal sinus frcquentli tiie first thing to 
he iioticcil is a sw elhng nt the inner and upper angle of the orbit w Inch 
feels linnl nnd bon\ until the hone becomes distended and softened 
when a ‘ pirchmcnt like cmcklmg feel is prc'cnt Gnrretson* states 
“Uhen the (hinted or cximidesl Ihiiix walls ln\e hcen nhsorhed the 
swelling H defimteh dnstic or llmtiniit llierc is no tenderness or pain 
on mnniptilntion 1 lie skin is not adherent to the undtrh nig structures 
and Is not altcrixl in (Inrncter and moves freeh over the suhciitaneous 
tissues 1‘rc.vsure over the swelling mas not alter its sire Ihe tumor 
like III iss mnv rennm pnctic^llv stntiomrt forvears However when 
the limn covering his heen aliMirhcd the condition jirogresses more 
ripidh and svmptmns of pr<>sMirc on the orbital contents inav lie noted 
“ fn the oils K^al picture of this disease the cv cball is displaced down 
wanl forward and oiitwanl If the mucocele is of a large sire proptosis 
mav lie marktal Diplopia is inamfcstcd ns «oon as iniieh pressure is 
made against the orhital contents In certain cases a higli degree of 
displaccmont occurs without diplopia In others diplopia is one of the 
earliest signs 'I he movements of the cvchall arc usuallv unaffected as 
tlie tumor mass is outside of the orhital contents and in fact under 
the pcriO'.tciini of the roof of the orhit If the mucocele is ethmoidal 
the swelling is usuallv lower down and mav displace the lacrimal appa 
rattis 'I Ills often leads to mistakes in diagnosis The chief point of 
ihlTerence however is the iircnnce of pus coming from the canaliculus 
when pressure is made over the lacrimal sac or possiblv the presence of 
pus or inucopiis in the nose as a result of the discharge through the naso- 
lacrimal duct In the latter case the swelling Is Usually below tlic inter- 
nal canthal ligament of the cvelids while in case of mucocele and frontal 
sinus the swelling is above this ligament 

‘Svmptoms mav be cntirclj wanting until the external swelling 
appears Slight alteration of the visual axis as a result of displacement 
of the evchall and orbital contents maj give rise to diplopia Some 
times headaches are complained of and in others onh a brow ache and 
m others there mav he a generalized uneasiness or headache 
Differential Diagnosis —The differential diagnosis should be made 
from cjstic dilation of the lacnmal sac tumors of the orbit and frontal 
sinus dermoid cv sts of the inner canthus and meningoceles If a muco- 
cele becomes infected the resultant p\(x»le give-» evidence of marked 
inflammation with tenderness fever etc 


LarjnsoscOpe 33 3)0 la 
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Treatment —Treatment should be directed toward establishing a large 
I ermanetit commumcation asith the nose If the mucocele is confind 
to the ethmoid an intranasal operation is sufficient Removal of the 
middle turbinate is iisinllj neccssirj \ large opening into the muco- 
cele should be made 

IMicn the mueoctle involves the frontal sinus an external operation 
on the frontal simi^ is neccssarv with the removal of the floor of the 
frontal sinus creating a large opening into the nasal cavitj 

PNEUMOCELE 

V pncumoccle (pneumatocele) is a collection of air uniler pressure 
m the tissues It usuallj escapes from a defect m the bom wall of the 
frontal sinus and collects adjacent to the sinus If on the forehead an 
eTtemal pneumoccle results If the defect is m the posterior wall an 
internal or intracranial pncuinocele is present 

A pneumocele mav follow a fracture trauma operation congenital 
cleft dehiscence or necrosis of the bone Die latter mav be due to 
svphihs osteomvclitis sinusitis etc Cases have been reported as 
socondarv to or associated with an osteoma 

The raucous membrane or periosteum is intact over the bonv defect 
so that a ballooning of the mucosa or penosteuro occurs forming an air 
sac when under pressure from blowing the nose coughing etc \pneu 
moccle mav occur in connection with a mucocele if air takes the place of 
the fluid contents 

111 addition to the extern il and inttrnal pneiimoceks i third tvpe 
characterized bv an t\ces«tve dilatation of the sinus (pneumosimis 
dilatans) mav occur 

Die dilatation of the sinus is iisuallv associated with acroraegalv 
iocaliml < stems or following fractures in the regon of tie sinuses 
Die enlargement of the sinus i» more apt to result if the initiating bone 
changes occur before the sinuses are fullv dev eloped Anv of the sinuses 
mav be involved either on one or both sides The emet mechanism bv 
which the dilatation occurs is not understood 

OBLITERATIVE FRONTAL SINUSITIS 

Obliterative frontal sinusitis according to S R Skillem * is an osteo- 
genic thickening from a pathologic stimulus as the result of a protective 
mechanism to the dispersion of infection It depends on the abilitv of 
the compact bone to respond to a bactenal or traumatic stimulus It 
affects chief!} the anterior plate of one frontal sinus It maj be diag 
nosed erroneoush from the roentgenogram as a failure in dev elopment of 
the sinus on the affected side 

Failure to make a diagnosis maj result m numerous nasal operations 
without giving relief from the symptoms men the roentgenogiaia 
shows a large umlatetal frontal cell coding abruptiv at the midlme of 
the forehead its fellow should be suspected of osteogenesis 
Arcli OtolaoTiSoJ {March) 1936 
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\ccor(Imp to Skillem ndical operation abo\e the superciliary Ime is 
the operation of choice 

THE SINUSES AS FOCI OF INFECTION 

The part ph\ cd h\ the «uiu es as a focu» of infection is less important 
than tint of the toiml and the snnptonis are Ics.-^ se%ere 

Wth the exception of the ethmoid tlic accesson sinuses seldom act 
as an important foais of infection and the more chronic the infection 
and Uit more c\ ident the purulent disclnrjre the less likelihood of their 
Iwinp n «ouree of pcncnl tovemn TIic presence of a blood stamed 
natcr' 'ecrction la much more indicative of a svstcmic absorption of 
toxins or hactena 

\cconlmp to Daland TIte internist suspects chronic sinusitis in 
adults when a disease occurs that max be line to a focus of infection 
when there is a hislorv of diphtheria scarlet fever rcctirrmp influenza 
or rhinitis when Icukopcmn Umphocvtosis and diminution of polv 
morphonuclear ctlU is present when no focus of infection exists else- 
where or when infected tonsiU are pres<*nt liecausc mfcctwl tonsils and 
sinu'es frequenth coexist when postnasal di«cliarpe iisiiallv rouco- 
punilcnt occurs each mominp and when ailturcs from the sinus show 
pathogenic bacteria 

Fxpenmental evidence shows that lngM> toxic substances tnav be 
msertcxl into the sinu«cs without great danger of absorption even when 
mflainmatorv changes have occtirrcil The conclusion would be that 
bacterial toxins from infected sinuses are likewise al)sorl>e<l w ith diflicultj 

ARGTRIA 

Synon3rms — \rpv risni argvrosis 

In this condition a slate-grav or I luish discoloration of the skin 
mucous membrane deeper tissues and organs occurs from a deposit of 
an msolnWe albnmmate of silver from t!»c long-continued local mstilla 
tion or ingestion of a soluble silver salt \rg\na ma\ occur as a local 
ized or generalized manifestation The generalized form usuallv follows 
internal medication Tlie localized usually follows local applications 
espcaalh if denuded portions of the skm or mucous membrane are 
present Tins form is also seen in silver metal workers (occupational 
argjTia) 

\s a rule sev eral months or v ears are required to produce an argj na 
depending on the amount and frequency of the silv er preparation used 

riie differential diagnosis should be made from hemochromatosis 
ochronosis and Addison s disease The staining is Usuallj permanent 
however m the localized form it mav dimmish or even disappear spon 
taneouslj 

The diagnosis m doubtful cases is made b\ biopsj in which the 
deposits of sih er are found in granules or strands 

rhe treatment consists in the permanent discontinuance of anv form 
15 
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of Sliver Urotropm bj mouth has been tried f r decolonzation with 
fair results Prolonged exposure to strong sunlight r ultra a lolet rajs 
should be avoided 


INTRACRANIAL COMPLICATIONS 

ihc pOi''>ihlc intncranial compile atnns from disi i t of the nisal 
liassnges ind sinuses arc piehv meningitis extern il and internal lepto- 
meningitis cvtradunl and subdural abscess dun! fistula tie various 
tvpes of bram ibscesses and septic thrombo ts nf the cavernous or the 
superior longitudinal sinus Phe other venous simi esarenrelv involved 
from infections of the nasal sinuses 
Acute infections of the sinuses arc more ipt to result m intracranial 
complications than are chronic infections Flitsc complications are 
more common in mails than in females (4 to 1) 

All infictoil sinuses mav give ri e to nn intracruu il c-onipliciti n I ut 
in extensu n from a maxtllarv sinusitis is rare Coiirv illt ami Rosem old 
st itc a nnxillarv sinusitis of dental origin is im re ipt to provoke intn 
cranial siippuritivc lesions than mv otlnr tvpi 
’Meningitis vvliicli has itsongin III siiiiiMti isinort friiiiiciitlv d irved 
than thrombosib of the venous sinuses 

Infections from the nose or sinuses mav mv adt the intracranial struc- 
tures from trauma through congenita! deliiscenccs or non-closure of 
fetal defects a direct pathnav tbrongli the siiiiis wall along the 
sheaths of the olfactorv nerves bv wav of tlic comniiinicating veins 
bv means of septic thrombi along the diploetic veins with a retrograde 
thrombophlebitisorpenphlebitistothecavemonssinns orbv wav of the 
angular or ethmoid v cins to the ea\ emous sinus and b\ w a\ of the orbit 
i here )i i» been some question as to the po sibilitv c f a direct ixtension 
of an infection of the sinuses to the mtricruual structures bv vrav of 
the Ivmpliatic vessels However Kramer and Som* report a case in 
which tlie infection spread from a splienoiditis to the dura bv wav of 
the perivascular Ivmpli spaces 

BRONCHIECTASIS 

The incidence of chrome sinus disease in bronchiectasis vanes with 
different investigators from 55 to JOO per cent The factors that would 
indicate the sinuses are not the chief etiologic agent are (1) The earn 
age of onset of the bronchiectasis that is during mfanev and earn 
childhood when chrome sinusitis is not sp prevalent as later m life 
(2) the frequency with which bronchiecta'sis is preceded bj an acute 
infection involving the brondii or alveoli (3) the tendenev of the 
lesions to be unilateral and preponderateh on the right side 

The facts which would fav or the tbeoi^ that the sinuses are important 
etiologic factors are (1) The high percentage of patients with bron 
chiectasis inwhich sinusitis ispresent (2) the known tendenev olsinus- 
Arch Otolaiyugol 27 69^ (June) laSS 
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itis to produce and prolong infections of the lower respintorj tract 
(3) the preponderate m\oKerocnt of the lower lobes in bronchiectasis 
which would be expected if due to aspiration or gra\itation of infected 
matenal from the nasal passages ( 4 ) the possibilitv tint loiig-continuetl 
Hooding of the h inph ch uineU from tl e sinuses produces a bronchiec 
tasis Mullin injected ink into the inaxillara sinuses of rabbits and 
rccoacred the ink from the broncliial glands 

It 13 possible tint there max lie a simultaneous onset of sinus and 
chest snnptoms 

Inasmuch ns the ■'imis max lie an ttiologic factor of importance and 
m anx cxent n contributing agent that xerx Iikclx would prolong or 
enhance the chest pathologx it is essential tint the rhinologist gixe 
attention to the sinuses m the 1 opt of gixing some relief to the bron 
chiectasis 

Mullin' liohcxes the hxjicrjdastic txpt of nasal and sinus disease is 
most important m the causation of chronic chest infections The raucous 
membrane liecomcs thickened and Imggx and max show polxpoid degen 
cration Tlicrt is Wockerl drainage from all the sinuses with absorption 
of bacUrn and bacterial products through the bmpli channels xxhicli 
cxentinllx leads to chronic peril ronchnl glan Inlar enlargement The 
antrum is the inn t imp irtant in tlic prmlurtion of chest pathologx 
because it IS dcxclope<l earh is the 1 irgest « f the sinuses and isfreciuentlx 
infected 

imr Am M?<1 \»«x «T 739 19% 
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CHAPTER WII 

SUJtGICVL \NArOM\ 01 IHL riUUWV A\D lONSII 
SURGICAL ANATOMY OF THE PHARYNX 

I ii» plnr\ n\ is dn ided into the nasoph-iniiv or that portion of tl e 
plnrxnx sitmtcd al)o\e the soft palate the oropharvn^ the portion 
between the soft pnlate and the h%oid bone and the larjtigo-pharjnx 
which extends from the hjoul hone to the lower border of the cricoid 
cnrtihpe 

Nasopharynx — Iht nasoplnrjnx is fonned alx)\e b\ the bodv of the 
'pheiinid and the Insilnr proce«s of the occipital bone anteriorlv bj the 
clioainj and the soft palate postenorh b\ the cervical vertebrae and 
infenorlv theinsoplnrvnxiscontmuouswitli the oropharv nx Situated 
on tlie lateral walls of the nasopharviur behind the posterior ends of 
tlie inferior turbinates arc the orifices of the eiistnchian tubes Above 
md behind the eustichnn orifice is an eJev ntion or ridge fonned bj the 
ciistaclinn cartilage calle<l the eustichian cushion Extending down 
ward from the posterior end of the ridge is a strong fold of mucous 
membrane the salpingo-pharjugeal A less prominent fold of mucous 
membrane the salpingo-palatine extends downward m front of the 
custachian orifice The deep pocket formed at the angle of the pharjTix 
betw een tlie posterior ridge of the eustachian cartilage and the postenor 
w all is know n as the fossa of Rosenmuller Trequentlj adenoid tissue is 
found around the orifice of the tube (tubal tonsil) The roof (forms 
pharvTigis) and the posterior nail of the nasopharynx are the seat of 
Ivinphoid tissue (adenoid pharyngeal tonsil Luschka s tonsil) which 
frcquentlv attains considerable size especiallv in children The naso- 
pharjTix IS cov ered with pseudostratified ciliated columnar (respu-atorv) 
epithelium The oropharynx is lined n ith stratified squamous epithelium 

The Adenoid — Tlie pharvngeal tonsil or adenoid is a lobulated JvTnph 
Old mass composed of lymphoid tissue similar to the tonsil Its lobules 
or segments are arranged in regular order like separated segments of ^ 
orange with clefts or pockets between These lobules are arranged 
around a central depression called the btirsa pharyngea "Many pockets 
and crev ices are thus presented but no compound crypts 

The distribution of adenoid tissue in the nasopharynx is chieflv on 
the upper and postenor walls though it may extend to the fossie o 
Rosenmuller and to the orifices of the eustachian tubes An adenoi 
IS composed of lymphoid tissue enmeshed m a definite though compara 
(22S) 
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ti\cl\ (IdiGito rtticiilmn of fibrous conntcmc tissue Ihe esseutivl 
puIioloRv of an 'ukiioid consists in tlip hepcrplisia of the hinphnifl 
ti'>'sue of tilt tM<!opInrMi>: uluch is nonnilh proeent tlitre 

Ihe ulcrioul acts is a ptriplicmlli plicttl lvm|li node from nhicli 
efferent ducts piss to tlie ncirest uoiU, in tlie ccr\ icil chiin 

Ihc adenoid tissue consists of a fibrous «)nnccti%e-tissue framework 
supporting nns-cs of hinphoid cells but owing to itsperiphenl position 
It differs from the more deeph placed l\mphitic nodes in hi\jng in 
tpUhtUiI co\crmg ujwiu its free «twrficc Ihe supporting fraintwork 
consists of flbroiis stpti pissmg through the siilistinct of tlie phnd 
from which a \tn delicitc countctixotis tie network rirnifies in dl 
directions tow ml the stirficc it cimcs in it the blooil vessels and the 
Ivnijihities wink here and then. Iving in dusters in the septa iniv be 
■wn miiiv mucous pi mils whose ducts open on the suffice Mucous 
glands ire frerpantlv found within the adenoid at its base In the 
medics of the dr lieitc network he mav (»of Icukocvtcs or Ivmphoid cells 
con titulmg the Ivmphoid tissue which forms the mam bulk of the 
idenoids Groups of the«c cells arc si>eciallv rhffercntiated m the form of 
more, or less roundeel rr oval shapeel areas having centers of v pale 
appeannee while tluir m irgms an. more ilarkiv colored fhese areas 
ate the follicle's or perm centers of OoorUir 
The Epithelium — CompIetcK covering the free surfae-e of the atlenoid 
and dipping down into its reces es and crvpts is a liver of pseudo 
stpitified ciliated columnar epithelium continuous with that lining the 
rcspiralorv part of the intcnor of the no«c and the idjaccnt mucous 
membrane of the nasopliarjnv fhe epithelium consists of more than 
one hver of cells the superficial ciliatevl colls being columnar m tvpe 
while the ilecpor cells forming two or tlirce lavcrs are smaller and rest 
upon a well-defined basement membrane Ihc epithelium covering the 
adenoid Ins no submucosa as the latter passes directlj beneath the 
base of the adenoid \MiiIc prcscr\ing its ciliated columnar tvpe the 
thickness of the epithtlium vanes in parts ’'o that the lining of some of 
the crvpts presents an irregular outline and is thinner 

Oropharjm — T he ompjiarvnx open* into the oral caviti at the 
anterior pillar of the fauces 

ITie soft palate (velum palati) consists of muscle fibers supported bj 
a fibrous tissue and an outer covenng of mucous membrane A median 
ridge or raphe divides it into two halves The conical shaped central 
projection is known as the uvula The lateral margins of the palate 
on eacli side div ide into the antenor and posterior pillars of the fauces 
The antenor pillar contains the palatoglossus muscle The posterior 
pillar contains the palatophan ngeus muscle Between the two pillars 
is the recess m which the faucial tonsil is lodged 
The plica triangularis (tonsillaris) is a thin fold of mucous membrane 
stretching bad^ward from the anterior pillar and covering a portion of 
the antenor surface of the tonsil 

The phea semilunaris (supratonsillans) is the upper fold of mucous 
membrane which umtes the two pillars at their junction 
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IJie supratonsillar fossa is a recess of \ariable size situated abo\e the 
tonsil and between the antenor and posterior pillars It is formed 
cmbrj ologicallj from the second branchial cleft 
The Lingual Tonsil —The lingual tonsil a sessile structure !•> situated 
on the base of the tongue lietween the faucial tonsils and extends 
mtero-postenoTlj from the circomvallate papillT to the epiglottis It 
is separated from the musculature of the tongue by a laj er of fibrous 
tissue The lingual tonsil js divided m the median line bv the median 
glosso-epiglottic ligament The tonsd consists of numerous rounded or 
circular crater like elevations vihidi are composed of Ij-mphoid tissue 
which at their circumference are surrounded bj connective tissue In 
tlie center of each crater the mouth of the duct of a raucous gland opens 
riie crater or crjTit is lined bj stratified pavement epithelium Branch 
mg of the erj pts does not occur Thc> are simple tubes The v eras are 
part of a venous plexus tvhidi lies on the base of the tongue ^a^lco- 
sities of these v eras maj occur The arternl supplj is from the external 
carotid through the dorsal lingual branch of the lingual artery The 
Ijmplntic drainage is to the suprahvotd submaxtllarj and deep cervical 
Ivmph nodes Tlie nerve supply is from the ninth and the superior 
larvngeal branch of the tenth cranial nerves 

The plnrvngeal faucnl and lingual tonsils form tlie so-called Bnf 
deyer 9 ring 

Laryngo pbaryns —The larj ngo-phar\ n.\ is pirtiallv separated from 
the oropharjnx bj the pliarjmgo-epiglottic fold which extends from the 
epi^oltis to the side o! the pharynx 
1 he raucous membrane of the laryngo-phar j iix is cov ered w ith pseudo- 
stratified cilliated columnar epithelium except ov er the larjugeal sur 
face of the epiglottis the anterior surface of the ar\ tenoids and the 
free edges of the true vocal cords where stratified squamous epithelium 
IS found ‘Manj mucous glands and much Ijinphoid tissue are present 
Thie Ijtnphoid tissue is collected into small masses (Kmphoid follicles) 
at numerous points throughout the pharj nx 
The muscles of the phar>-nx consist of the three constrictors of the 
pharjTix the superior middle and the inferior the stvlopharirngeus 
and the palatopbaiyngeus 

The muscles of the soft palate are the azygos uvulse levator palati 
tensor palati palatoglossus and palatopharjmgeus 


Embryology -The tonsil is situated in the sinus tonsillaris between 
the faucial pillars and has its origin in an invagination of the 
blasts at this point Later the depression thus formed is subdivide 
into several compartments wbidi b^me the permanent crjpts of the 
tonsil Ljmphoid tissue is d^iosited around the crjqits and thus the 
tonsillar mass is built up Tlie inner or exposed surface including the 
cryptic depressions is covered with mucous membrane while the outer 
or hidden surface is cov ered bj a fibrous sheath called the capsule 
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'JTlic anlige of tlic ton'iiU ai»i)cars in carh fetal life Tlicj are \isible 
ill the fourth montli, at fir^t as simple imaginations of the mucous 
incnibninc at a point l>otiu'cn tlte second ami thini branchial arches 
at the second branchial pouch. 

Aeconfing to l^nmfois and Stirling, tlic de\eIopinent of the faucial 
tondl is mo^t easily studied in the rabbit, where the single pnmarj 
cr\pt genenilly remains without branches through life, and there the 
toii'il first apiwars in tmhrjos J inch long (occipito-sacral measure- 
ment), or at alxnit twcKe days as a sliillon c|)ithclial fold whose apex 
iximts diixxth hitkwnn! into the ootiiiccti\c tissue concentrically con- 
dcii'4.‘<l around the pharynx. At this stage there is no infiltration of 
the leukocytes in the oumittixe tissue around the crypt, and it is not 
until the emhryos are about twenty-one days old (li*g inclies long) 
that the kukotytic infiltration bccoinea cxident The crypt has then 
become much di'cper and bnxidcr. and by its ingrowth has produced a 
condciiNition of the conuectnc tisMics at right angles to the original 
peripliary iigc-al aindcnsation, as well as a great increase m the number 
of capillary hlood-i esscN I'mm this stage the elongation of the crypt, 
the condciiNition of the tximuxtuc tissue, the incrc.nse m the number 
of hIotxl-\ I's'^eb, and the amount of leukocytic infiltration go on pan 
IwtAvt until the adult (xmdition is rcachwl As soon as the leukocytes 
appear In lumdxrs m tlic suhmticous tissue, they proceed to escape 
through the cpifhehum, us .^loh^ has dcscnlKxl 

Jii the fetus of the pig. the condensation of the conncctne tissue, 
i‘'jx?cnlly at the apex of the totisilhr crypts, and the consequent massing 
of Icukmytt's, mainly at tlit'^ points, is particularly well shown 

In the hum m fetus the process is the raine, though complicated by 
the early mmfficntioii of (he original epithelial crypt and the appearance 
of fresli mici. 'Hiy cryiits become so deep that the cells from tlie surface 
layers of their epitheiium cannot at once be thrown off into the mouth, 
and remain as a concentrically airangixl mass of degenerated hornified 
cells filling up tJic lumen of the crypt, this mass js ultimately forced 
out by tlic r« a tergo of the leukocytes cinigroting through the epithe- 
lium. It will at once be seen how closely' this resembles the formation 
of the concentric corpuscles of the thy mus 

Tlic prime fiactor in the formation of the tonsils is the epithelial ingrowth, 
whicli partly mechanically' compresses the meshes of the connective 
tissue, and partly causes proliferation of the connective cells and vessels 
by the slight irritation it produces, thereby making it easier for the 
leukocy tes to escape from the thin-w ailed capillaries and v eno-capillanes 
so formed, and, when they have escaped, causing them to be detained 
in the finely meshed connective tissue longer than in other situations 
As the leukocytes are well supplied with nutriment, they divide by 
mitosis in large numbers, as riemming and his pupils first showed, and 
at a late stage in development (with great variations in individuals), 
“germ centers” are formed, where a spedal arrangement of connective 
tissue and vesseU favors the process of division 

Tlie lingual and pharyngeal tonsils develop in the same way as the 
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faucal H.S slioas tint all tl.e toii„l, •>r„e behind the membrana 
pharjTigis and consequentlv dll these cpithilial ingrowths pass into 
connectnc tissue ilread\ condensetl nroiintl the primitive alimentan 
canal 

Anatomy — 1 he faucial tonsils oneoncachsideoftheoropharva-c are 
alraond-slinped mas»es of I^-mphoid tissue imbedded in an apparent 
fibrous capsule The inner or free surface is co^ ered bt a closeh adher 
ent stratified squamous epithelial membrane This epithelium extend 
into the blind pouches or enpts which hate their openings onto tlie 
surface of the tonsil The epithelium lining the cn-pts is tert thin and 
offers poor protection to bacterial infection 
The tonsil does not always completelt fill the sinus tonsillans the 
unoccupied space abo\ e it being knouTi as the supratonsiUar fossa 
The outer aspect of the tonsil is looseh attached to the superior con 
stricter mu«cle of the pharxiiT thus sub;ccting it to compression with 
e\erj act of deglutition The palatoglossus and palatophaiwngeus 
muscles of tlie pillars also compress the tonsil 
As \iened under the mtc^o^cope tie tonsil consists of three chief 
elements 1 he connects e tissue the germinating follicles and the inter 
follicular tissue 

1 The connects e tissue that is the trabecula or reticulum acts as 
a supporting framework to the tonsil substance proper The trabeculie 
cam blood \ es«els nen es and bmphatics 

2 The germinating follicles (Pig 172) are the centers wherein the 
larger mother cells of the leukoc\tic group undergo kar\okmesis and 
form 'oung hmphoid cells 

3 The interfolhcular tissue is made up of hmphoid cells m various 
stages of development The cells making up this interfollicular tissue 
differ m size and shape according to their location Thev are greater 
in number around the follicles and show greater difference in their 
anatomic construction in the immediate neighborhood of the crvTits 

Capsule —The tonsil is alwav s described as ha\ mg a capsule but 
the existence of a definite capsule is denied bv certain anatomists 
\Miat for all clinical purpo«e3 serves as a capsule is a white fibrous 
sheath called the pharv ngeal fascia that encloses four fifths of the tonsil 
Fowler and T^d‘ have found in their dissections a thin delicate 
areolar tissue •separating the true tonsillar tissue from the mu«cles of 
its bed This areolar tissue can be split into lav ers between which are 
spaces of varving size This would account for the ease of dissecting 
the upper pole of the ton i! and also for the tendenej of a peritonsillar 
ahscC'S to burrow around the upper half of the tonsil 
The capsule of the tonsil sends out trabeculfe which pass into the 
parenchvroa These trabeculie cam bloodvessels nerves and efferent 
IvTnphatics Afferent Ivmphatics are ab'=ent 
Plica Tnangnlans —The plica triangularis is a normal structure 
appearing m embrj onal life and in some of the lower aniinaU dev elops 

» Fowler sad Todd Jonr Am Med Assn 90 20 192? 
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jtito tliv ton il itvtlf 1 litre no mu tiilnr tiwit in tht plicn trnnpiilin> 
'111(1 It slioiild Ih. mnrned «itli llic tonsil When it is left in phce it 
iii-vt fonn a iHK.kct or |H>iirli wlicrc AxkI and other dtliris collect Xt is 
tlic source of consult nlile local imtation or the iMiipIioul tissue nitli 
winch It is tliickh studdctl ma\ l>c the seat of a future l^TicrpIasia or 
infection 

Crypts —Tht enpLs from cii;ht to t«cnt\ in number are iisualh 
tiibiihr and nlnifist nnnrwbb extend the entire depth of the ton d to 
till t ip lilt on Its outtr surface Most arc compound i e the\ dnide 
liclow the surfnci into two nr inort tubules ^hc^ art u ualh compan 
ti\oh straight tbouph tbc\ ina\ be tortuous in their coue-e Ihose 
opemnp in the snpraton illar fo sa tisiialh extend dow-nwanl and out 
ward whereas iii tbi lower portion of the tonsil tbcir direction js out 
wanl 

Tilt sulupithelial conncttixt tisaue which is prt ent in a marked 
dc'jfri'c bcmatli the surface tpithclium disappears as soon as the epithe- 
lium starts to fonn the cnpia This permits the epithelial cells to come 
in dinet amtaet with the Kmphatic stnicturcs of the tonsil and \erv 
fretjutiith It IS impos ililt to distiiiRUi h a dnidiiiR line between tlie 
epithelium of tlie crj'pt and the intcrfolhcular ti«suc The epithelium 
of tht trxpt, unlike its progenitor which covers the surface of the tonsil 
does not fonn a compact unhroken bamtr of protection I or the greater 
part of its extent it presents an intact line onl> one or tw o possibK three 
txlls in tlitckiicss Iowan! the parenclixana the epithelial cells show a 
|>ecuhaT condition Flicx arc «cpantcd from each other b\ interposed 
cells xarMiig m t\pc from shghtiv cliangetl epithelial cells to well 
fonnod hmpliocxtcs flic tpithelial celU max aUo extend from the 
crxpt into the tonsillar substance suggesting the ramifications of a 
nialignant tpithehoma TIic smaller tcrmina) invaginations of the 
crx-ptal epitboliumareusualh solidsprouts frequentl> with central kera 
tiwl cores Ihe luintn of the crxpt is fonned bx the subsequent 
exfoliation of tlie kcrato'uxl celk 

Clinicallx tlic enpts seem to be the source of the greatest amount of 
local and constitutional disturbances as thex often become filled with 
fotxl tissue debns and bacteria 

Tonsillar Fossa (Smus TonsiUans) —The anterior pillar contains the 
palatoglossus muscle (Fig 101) and forms the anterior boundary 
whereas the postenor pillar contains the palatopharvngeus muscle and 
forms the posterior boundary of the sinus 

Tlie palatoglossus has a fan shaped origin m the oral surface of the 
soft palate and terminates in the lateral side of the tongue 

The palatopharvngeus is a xerticallx arranged muscle attached above 
to the soft palate the eustaehian tube and the base of the skull It 
extends downward to the upper esophageal wall This muscle is of 
greater importance than the pahtoglossus Great care should be taken 
not to injure this muscle during the tonsil operation 

The pillars meet abox e to unite with the soft palate Inferiorlj thej 
diverge and enter into the tissues at the base of the tongue and the 
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lateral mil of tlic [ilnrim n^pcctndi liie outer ivall of the tonsillar 
fossa IS composed of the snpenor constnotor muscle of the phaiana 

^ he superior constrictor muscle hat, tnns\ersel} (iispose<I fibers It 
forms the circuhr musculature of the pharvuix It originates from the 
loner portion of tiie mtennl pterjgoid plate the hnmiilar process the 
pterygonnndibulir ligament md the mandible 



1 IG ICl — In {rent of the raphe is seen tbobiK-cinatoriDutfle The super or coostr dor 
muscle runs back Irom the rapfa^ Belowths from •ilhout il>^ard are seen the lo&nd ble 
internal pter>eo d I ngual ner\e atyloglos'us gfosaopharynseal ner>e stylopharyneeus 
and palato-pharyngeus behind which 19 seen (he Iona I capsule ( Is upper lobe a hood its 
lower lobe a pocket) Beh nd and lateral to these are -reft cal fibers of the pharynx 
running to the soft palate and the bamiilar process These are continued posteriorly as 
coarser fibers— the palatopharynge is \es9elsand nenes are shown descend ng from the 
palate to the tonsil together w tb the attachment of the tons Uopharyngeus in the groo e 
between the upper and lower lobes I Le>ator palat g pslatopharyngeus 3 supenor 
constnetor 4 palatoglossus 5 pterygomand bular raphe with supenor conatnetor med 
ally and buccinator laterally e npper lobe or hood of tons 1 (Fowler and Todd Jour 
Am Med Assn ) 


Fotiler “ind lodd‘ describe a fourth muscle vhich thej named the 
tonsillopharj’ngeus It is formed bt fibers of the lateral part of the 
palatopliaryngeus It is attached to the capsule of the tonsil at the 
junction of the upper and lower lobes 

■ Jour Am Med Assn 90 20 19‘^S 
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Lymphatics.— Tile l\nipli no<k*s arc stilHluicled into groups according 
to tlic region occupied llic sui>ncci|iital gnnip (two to three) usually 
lies near the insertion of the occipital nuiseJc They recene afferent 
\cvels from the lower occipital part of the Inad The efferent \essels 
run to the upjKT substcnial mastoid iiode«. The mastoid or retro- 
aurinilar noilt^s (usually in pairs) arc found near the insertion of the 
stenio-cleido-inastoid inustle They rcctnc atfertnt ses'els from the 
temporal portion of the head, the internal surface of the ear, and from 
the jiostcrior part of the auditory C5»na! 

The parotid nodes (three to sixteen) arc amiposcd of the superficial 
and det“p luxles o\er the parotid area, under the superior ajioneiirosis 
The afferent \ess'els are received from the extemil part of the e.ir, the 
skin over the temjioral anil frontal regions eyelids, outer part of the 
nose and anterior part of the auditory canal 
The suhinnxillary group (three to six) is found along the inferior border 
of the maxilla ly ing ujion the submaxillary gland They receive afferent 
vcshIi fro 11 the noM;, cheek, upper hp. external part of tlie lower Itp. 
gum and anterior part of the tongue The I'ffercnt vessels empty into 
the d«xp Cervical chain 

'niesuhinentnl group (one to four) have afferent vessels from the skm 
over the thin, mhldle of the lower lip, floor of the mouth and the tip of 
the tongue. I'ffercnt xtS'cls go to the snbnmsillary nodes and to a 
nwle on the external jugular xein 

The rctropliaryaigcal nodes (one to ten) arc locatwl on the posterior 
and lateral pharyngeal walls about the level of tlie ntl.is bone The 
afferent vtsscls are from the tmicos.i of the naval fossa sinuses, naso- 
phary nx, eustathi.an tube and ly mplmtics from the internal car Afferent 
vessels einjity into the intenia! jugular chain 
'nte ilcsccndmg ilccp cervical chain (carotid group) of nodes accom- 
panies the great vessels of the neck to the chest They he beneath the 
stemo-cIeido-ma.stoid muscic and fonn the most important group of 
lymph no<Ies in the body There are from fifteen to thirty nodes in this 
group An external jugular group is placed posteriorly and externally 
to the internal group The intenwl iioiles lie on and parallel to the 
internal jugular. 

The external group receives efferent vessels from the mastoid nodes, 
the suboccipital and some vessels from the nodes about the external 
jugukar, a portion of the ocapital region of the sc.alp, lobe of the ear, 
the cutaneous lymphatics from the upper part of the neck and part of 
the nas.al fossie and the nasopharynx 
The internal group receives efferent vessels from the retropharyngeal, 
parotid, submaxillary and submental nodes, a large part of the lymipha- 
tics from the tongue and nasopliary nx, all of the middle and inferior part 
of the pharynx, the cervical part of the esophagus and trachea, nasal 
fossa, thyroid gland, tonsils, hard pahte, orbit, and larynx 
The tonsillar lymphatic v’essels drain into the deep cervical chain 
underneath the stemo-cleido-mastoid muscle, thence to^ the thoracic 
nodes, and finally into the thoracic duct. By this route, infection may 
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under certim condition, 

licins pceiili irh sn-rtpubli to iiifcthoii liccoracs tlicrefore the ntrnini 
of infection for , ro ,t , ,nel> „t di coMe cMnncoii, to iteclf 



Fra 10’ —The Jymphific node* and leascU of Ihe neck *vhich dra n the teeth lon« Is 
adenoid pharynx and mastod region 

In reference to the tonsil is the portal of infection in tuberculous 
processes it is generally admitted that this often takes place through 
the tonsil and extends thence through the lymphatics of the deep ceiai 
cal chain on into the thorax It then passes through the hilus of the lung 
into the \ isceral pulmonary huiphatics 
Blood Supply —The blood supph to the phar\ nx comes from man^ 
sources and is sometimes irregular The chief supph is dern ed from 
the ascending phar\Tigeal and faucial branches of the external carotid 
and from the superior palatine of the internal maxillary 

The tonsillar arterx (Fig 208) a branch of the external maxillara is 
the chief \essel to the tonsil ^ough the ascending palatine another 
branch of the external raaxillar\ sometimes takes its place The 
tonsillar arterv passes upn ard on the outer side of the superior constrio 
tor muscle through which it pas» and gi%es off branches to the tonsil 
and soft palate The ascending palatme another branch of the external 
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ma\jlhrj, al'O 'ends Ijranchca throiii;!) the <uperior constrictor muscle 
to tlic toiiMl The a'ceiulinR phirjnpcal pa‘>'Cs upx^anl outside of the 
superior constrictor, and when tin. ascending pahtme arterj is small. 
It Rtxcs ofT a ton«ilhr branch whuli i» corrcsjxjndingK larger The 
doixihs hngiWf a branch of tht hngiinl arterj a'cends to the ba^e of 
the tongue and •^enda branches to the lonail and pillars of the fauces 
Tlie dcacending or posterior palatine arterv, a branch of the internal 
maxilhrj, supplies the ton'll and 'oft palate from abme, forming 
anastomo'cs svnth the ascending palatine The small meningeal arterj 
'ends more branches to the tonsils, though the% arc of minor importance 



CHAPTER Win 

DisEVsi^ onm iir\in\\ and ialces 

SIMPLE ACUTE PHARYNGITIS 

This form of acute phii^rngitis is usually accompanied bj acute 
rhinitis or cold though the phar>Tiv mij be m\ol\ed to a gre<nter 
extent than the nose or larxmx 

Etiolog 7 and Pathologf — Tht etiology and pathology is the same 
ns that of acute rhinitis 

Symptoms — Uie onset is characterized b^ malaise and a slight rise 
in temjicniture as in acute rliimtis Tlie borders of the soft palate and 
in ula are shghtli red nhile the adjacent mucous membrane is normal 
m appeannee As the disease progresses the m ula becomes slighth 
edematous and the secretions arc increased it max become roarkedlx 
eilem it< us and painful though this is not common The tonsils are 
usiialh congested Pam upon snallowmg stiffness and aching of the 
muscles of the neck are noted 

Treatment — The general treatment as given for acute rhinitis should 
be given \s the acute affection is occasionallj dependent upon the 
presence of chronic rhinitis and sinusitis these conditions should receive 
appropriate attention 

ix)oal treatment should vary according to tlie stage of the infiamma 
tion Antiseptics such as merthiolate 1 JOOO metaphen 1 ‘’oOO etc 
mav I c applied as gargles sprays paints orlorenges Gargles are suited 
to inflammations of tlie soft palate uvula and anterior pillars of the 
fauces Sprays and paints arc especially good methods of making 
applications to the pharynx as a gargle seldom reaches this area 

Insufflation of one of the povrder^ sulfonamides alone or in com 
bmation into the nasal cavity and pharynx is one of the most effective 
methods of using local cheiuotherapv The powder seems to be more 
effective than the various suqiensions or solutions of the sulfonamides 
A solution of penicillin (oOO to 1000 units per cc ) m normal saline may 
prov e to I e equally satisfactorv 

The inhalation of steam with the compound tincture of benzoin 
added I tablespoonful to the pint of boilmg water should be used if 
the throat is painful 

EDEMA or THE U7DLA 

Acute inflammation of the faucial structures is frequently attended 
bv edema of the uv ula ^ig 163) It frequently follow s acute infections 
as well as excessiv e or faulty use of the a oiw 

It usuallv disappears spontaneously If troublesome the edematous 
portion may be scarified by multiple punctures which allows the excess 
serum to escape 
( 233 ) 
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Vstriiif^nt lorcnges «jll \>c found cfliciaous in gnmg comfort to the 
piticnt 


INFLOENZA 


Iiifliaii7 1 IS an acute infection of the respiritorj tract occurring in 
epidemics of e an mg v;\ erite It wms to be due to tn o distinct tj-pes 
of \ ini'; t\-pcs \ and If and po ilih others as \et unidentified Tvpe \ 
In rcNponsible for the great imjorit\ of ca^as 



tru Kkt Ldcot^ of ihc i la 

I pidcniiCN are tharictcnrcd as a rule l)\ their sudden appearance 
fiptil spread Ion mortalits and prompt subsidence The epidemic 
nsualU reaches its peak in from three to four weeks and subsides m from 
to eight weeks after tlic onset Prom 10 to -10 per eent of the popiila 
tion m t!ie area of the epi<icinic inx\ l)C afTetted \t times outbreaks 
" 1 th high mortalits occur as in 1918 
Symptoms — The initial ssmptomN are a mild rhinitis accompanied 
h^ a sensation of dr\ncs'> or fulness of the throat especially on swal 
low mg 

A mild or see ere headache in the frontal or occipital regions is present 
m almost all instances A feeling of malaise or fatigue is marked and 
out of proportion to the appearance of the throat The back and legs 
iisuallv ache frequenth to a marked degree 
The temperature is usualU elesated from I to 4° P \ secondar\ rise 
sc\ eral clay s later is not uncommon 

^t times a gastro-intcstinal disturbance accompanies the disorder 
especially in children 

\n earh tickling of the throat witli an unproductue cough is a 
prominent feature ^Ihe face is flushed and frequently an ervthemia 
o\er the chest is noted 

The throat and pharyngeal Kmphatic structures are diffusely red 
dened and inflamed hut without spots or membrane m most instances 
Phe tonsils ma^ be spotted but more frequenth areonh mflame<l similar 
to the phar\ nx 
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A leukopenia or a normal Icukocjtt, count is the rule If a secondarj 
infection or complication occurs a moderate leukocj tosis maj be present 
A mild cerMtal tdemtis with rather marked tenderness is usual 
ihe conjunctua are congested or inflamed jn almost all the cases in 
the carl> stage 

Treatment — Pre\Lnt!\e treatmeut is attained by avoiding infected 
individuals and crowds during epidemics 
Propliv 1 ictic immunization against Upes A and B strains of influenza 
'ietms to have the greatest effect during the second week folloviingthe 
infection (Commission on Influenza*) At this time the average influenza 
rate was found to be reduced about 85 per cent 

The vaccine is given in one subcutaneous dose of 1 cc with a repeat 
dose of 1 cc at three months interv als during the influenza season 
Treatment IS largelj sjmptomatic in uncomplicated cases as chemo- 
therapv does not seem to influence the pnmarj virus infection 
The patient should be kept in bed for from twentj four to fortv -eight 
\vo\v«, after Ibt febivfe stage bas passed Colif w admitted to the room 
should be reduced as an eT<xs3 of cold ait or draughts irritate the 
respiratorv passages Steam inhalations or a high moisture content of 
the room reduces the mucous membrane irritation and tendencj to 
cough If the patient loses sleep from the cough some form of cough 
niivture with codeine is indicated Mild antip' reties laxatives and 
enemas should he given as needed \ fluid intake of 3000 cc m adults 
should be taken dail^ 

Hie sulfonainide-i <r penicillin should be gi'tn h>r the secondarv 
invaders and compile itions as indicateil but "iH not alter the course 
of the primarv virus 

Complications —Complications are due in almost all instances to 
secondarv bacterial invaders which seem to be activated b> the virus 
The hemoljtic streptococcus is recovered in most ear nose and throat 
complications Themortahtj vanes with the t>pe virulence and loca 
tion of the secondarj invaders 

ACUTE HEMOLYTIC STREPTOCOCCIC THROAT INFECTIONS 

Synonyms —La grippe influenza septic sore throat 
Throat (upper respiratorv tract) infections due to the hemoljtic 
streptococcus fiave assumed a rule ul last recent jears 

on account of the almost unlimited vanetv of complications that mav 
result as secondary manifestations These secondary manifes^tions 
(or complications) are often diflicult to follow and to correlate Inat a 
bacteriemia is responsible for many if not a majority of these compli 
cations is becommg increasingly evident , 

Bactenology —The hemolvlic strqitoeocci are spherical or sugni' 

oval They form definite often quite long chains Occasionally thev 

are seen m pairs or in short chains Their herooly tic activ itv is caused 
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by a bcmoIvMn Killed '?trcptoIj’sin, which Ri\es ri’c to an antibodj 
(Bcarctika). In «ic\crc Infections thehemoI\si 3 ma\ occur in the i c->'els 
Tilth the resultiiiK hcinoplobinemia. 

There arc many classifications of tlic streptococcic fainilj Most 
imcstigators ha\c follow et! Scliottmullcr in discarding the old term 
Streptococcus p\ opcncs for the terms Streptococcus hcmoli ticus, Strep- 
tococcus siridans and Strcptococciia inucosus, on the basis of their 
reactions and appearances on l)!oo<l mediums. 

Gonlon^ classifies the streptococci acconling to their abiliti to hemo- 
lize bloo<! and to ferment sugars, rafRno^c and mannitc He recognizes 
three main groups. 

RaJ!ino$e Manrwie 

1. Streptoeowua pyocf-nM or henioJyt>«i» 4- — — 

2. Slreplocoecus sahsanus omndan* — + — 

3. Strrptorowm frrtti* or enteroeoeou* — — + 


Holman in promulgating his general classifications of the strepto- 
coccus family, found that tlie great majorits of his hemolitic strains 
fell into one group but was able to differentiate seven variant groups 
in addition. Kin«eHa and Swift* found twentv -eight hemolvtic strains 
jielded such marhed ciwa-fication ns to lead to the conclusion that all 
were clo«el>’ rclatc<l or practically identical Birkhaug^ differentiated 
tliree groups of the hemolytic streptococcus, a group causing erj sipelas, 
a group causing scarlet fever and a large senes of mi'-ccllaneous hemo- 
l.vtjc streptococci producing a variety of pvogcnic infections Dochez, 
Av erj* and I^nccficld* demonstrated four major groups of the hemolj-tic 
streptococci on a basis of the degree and character of hemolv sis proaiiced 

^^ost oh'crvers recognize Uie following groups: 

1. Beta tv-pe ( 0 ) whicli produces a gray biconvcT or disk-hke comn> 
surroundeil by a complete and clcarlv -defined zone of hemol.vsis - to 
4 mm in diameter, with no greenish or jcllowish discoloration of the 
medium and on microscopic examination no intact cells remain m the 
hemol} zed zone about the colony • , . j 

2 Alpha prime tj*pe (A). '^Wch is similar to the beta t>pe, but under 
the microscope a few corpuscles arc seen to remain throughout e 
heinoljzed zone. These incoraplctelv hemol>zed corpuscles are more 


numerous next to the colony. . , 

3. Alpha tjTC (a), which is a green-producing variety with no 
Ivsis 

4. Gamma type ( 7 ), which forms a graj color with no 
Of the four groups the beta tjiic is tlie one vv ith w Inch w e 

concerned, as the other t>'pe 3 are apparentlv* not so v irulen 


hemolysis 
are pnmanlv 
tly pathologic 


‘ Gordon, ^!. H ClaMification of Streptococci. Med . 30, 432. 1922 

: V. .irsrs T o? 

s.urt,™ o„ tb. .t Ito Stnplococcu. E„..p.l.„. 

R. C B,olo.p of S,„pt„o.eu.. Jo„, 

Eiper, Med . 30 179, 1910. 
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for man Bloomfield nnd Feltv > m a studv of 1000 cultures of the hemo- 
l>tic streptococcus ^ere unable to recover from a case of tonsillitis 
ervsipelas scarlet fev cr or other acute streptococcic infections a strain 
which did not have tvpical and undouht^ beta tjpe characteristics 
riiev insist the alpha prime alpha and gamma tjT>es are non patho- 
genic for mm The heraoMic activitv of this organism is undoubtedh 
an indicator of the pathogenicit> 

Dochez * Gordon’ and others have shown that the tvpe of betahemo- 
Ij tic streptococcus found in scarlitinal angina is m general a specific 
t>pe distinguishable from the t 3 pea of Streptococcus hem oh ticus causing 
other kinds of angina and «:eptic conditions in general Bliss* has shown 
that this streptococcus scarlatina can be recov ered from all patients with 
scarlet fever as well as from contacts and healthv carriers 

Beckwith and Fddie^ have shown that Streptococcus hemolvticus is 
verv resistant to cold Thev found it uninfluenced bv freezing temper 
ature but readih killed bv heat 

Epidemics —In recent vears, about a dozen or more epidemics of 
'septic sore throats have been reported Bacteriologic studies have 
mvanablv shown a streptococcus as the offending organi«m Capps’ 
described it as a capsulated hemoljtic streptoccoccus Davis aod 
Rosenow’ called it a peculiar streptococcus Later l)av is acknowledged 
its relationship to Streptococcus hemob ticus and thought that the two 
were identical 

A few of these epidemics were traced to infected milk The Boston 
epidemic of 1911 was the first in this countrj to be so attributed The 
investigations of Krutnwiedc and Valentine’ and Davis and Capps' 
indnate that the animal is a secondarv hoat hav ing been infected ongi 
nally bv a liuman being This infection is earned through an abrasion of 
the teat or udder Davis and Capps have shown that when the hemo- 
Ivtic streptococcus is planted on the teat with an abrasion the infection 
raav ascend the ducts and cause a prolonged infection in the udder 
The streptococci are shed in the milk in large numbers for weeks and 
montlis 


> Bloomfield A L »nd Fell> VP On the D ssenunnt on of Hemolyt c ‘Strepto- 
cocci Among * Croup of Healthy People Bull Jobss IlopVms Hosp 134 414 1923 
» Doche* A R and Sherman L ^ gn ficance of Streptococcus Hemolyt cus <o 
ffcarletPever Jour Am Hed Assn 82 512 1934 

• Gordon VI H Urological ^(udy of Hemolyt e ^trepfococc But Med Jour I 

G32 1921 ^ , 

< B1 ss W P D ology of Streptococcus Ant gen c Relat onsh p Betaeen ^trains oi 
‘Streptococcus Hemolyt cus Isolated from Scarlet Foter Jour Esper Med 36 S 5 192" 

» Beclc«nth T D and Edd e B U Hemolyt c Streptococci of Human Ongis m 
Relat on to Heating and Freer ng in VI Ik Industry Jour Lab and CT n 'fed 9 316 

Capps J V Ep dem c of ‘tore Throat Due to M Ik Jour 4m Med Asan 58 llH 

Davis D J andRosenow E C Epdemmof ^re Throat Due lo a Peculiar Strep- 

V alent ne CoU “tud ^ Hefflo- 

• Davis D J andCappflJA Expetimental Bovine Ma«t tis Produced with Hew 

lytic Streptococcus of Human Ongin Jour Infect D s 15 13o 1914 
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Symptoms — 'Ific clinical picture of an acute tliroat (upper rcspirator\ 
tract) infection la a miW corjza aMtIi a sensation of fulness or draaiess 
of the p!nr\ nx with slight discomfort on sa\ allowing Headache frontal 
or occipital ma\ he pre ent Sense of malaiac is rather marked and out 
1 f proportion to the appearance of the throat Chilliness and slight 
fever is ti uallv pre^nt cspccialh in cliiMrcn llie temperature in 
imcorophcatceJ rTvs lasts from three to four davs V eccondarv n e 
is not uncoininon Tlic hack and legs mas ache hut just as freqiieiitlv 
the aching is ah«tnt- Occa lonallv a slight nau ea and vomiting arc 
present m children Iloar'cncss is uncommon I ut a «hght tickling 
cough IS u-iiiallv present llie face is flii«hetl and occasionallv an 
crvtliema over the client is found Tlie anterior cervical Ivmph noiles 
areusuallv temlcr and shghtiv svrullen I he posterior hinpli nodes are 
occasionallv mvolvetl V mih! or markcil conjunctivitis is pre cut in 
almost lOO per cent of the cases during the amite stage 
Tlie throat is diffu'ch nsldcnol and inflafne<l Ihe uvula is edema 
tons anil IlV^H^crnlc 'Hie tongue is coatcsl an 1 the lireath fetid All 
the Ivmphatic stnictiircs of the mouth and pharvmx are re<l and swollen 
Tlie tonsils mav lie spottesl hut mon frequcntlv are on)v inflamed 
•imijir to the pharvTix 

A mmlcrate Icukotvtosis is usual |>cr'i ting from fi ur to ciglit (lavs 
after the temperature has liecomc nonnal riu. red cells are not alTected 
in uncomplicated casfs 

In those cases of acute ntitis mcilia or acute tlm»at infection m which 
a haclerxeuin is suspc-ctcil the patient is u uolK linght-eved and alert 
(mental stimulation) There is no clouding of tl e intellect even with 
a high temperature Delirium is u«uallv ah ent The appetite is good 
witli a desire for much water The temperature usually has a fall and 
nse dimng the twentv four hours ITic patient feels fairlv comfortable 
If It is an otitic case and an operation is perfonncsl tliere is usuallv a 
drop m the temperature hut a subsequent rise Hie ab':ces':es of a 
septicemia are comparativelv rare in this tape of a hactencmia 
Feltv and Hodges * in a carefully v^orke<^ up senes of 40 ca«es of acute 
throat infection report obtaining practically pure cultures of the beta 
hemolvtic streptococcus in 100 per cent of their cases during the acute 
stage o( the vwfeetvww They bclvece Uvat all cases of acute tonsillitis 
(pharyngeal lyanphoid tissue) are due to tlie beta hemolvtic strepto 
coccus and the disease itself should be fixed on a firm etiologic basis 
with a definite entity such as erysipelas rather than a clinical syndrome 
which follows an\ bacterial infection of tlie pharvnx According to 
Feltv and Hodges ns well as Bloomfield* the green streptococci and 
Gram negative cocci represent the fixed normal flora of the mouth 
This is not in accord with the usual conception of these organisms 

‘ Felty A R and Hodgn A B Cl n c«1 Studj of Ainile Streptococcus Infect on 
of Pharyngeal Lyinpbo d T ssue Bull Johns Ilopk iw Heap 34 330 1923 
’ Bloomfield A L S gnifieance of Baetenn Found n Throats of Hea thy People 
Bull Johns Hopkins Hosp 22 33 19^1 
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DISEASFS OF THE PHARYNX AND FAUCES 

I'cltj and Hodges attribute tins supposed misconception to the emplov- 
mcnt of surface cultures, instead of the poured ‘ shake ’ cultures as 
used bj Brow u ‘ 

Immunity.— Certain persons possess a natural imtnun\t\ to thb 
orcamsm, as is true in other bacterial diseases Most people, howe\er 
ha\ e repeated attacks Acquired immumtj is of slight or «hort dura 
tion, as demonstrated clinically by the same person ha\ing the disease 
rcpcatcfllj and witliin a short spice of time Certain animaL, such 
as the cow, mouse, cat and rabbit, are susceptible to the hemolytic 
streptococcus Others, such as the rat, gu\nea-p\g and b\rds are 
immune 

Gamers —It mai be eonseniti\eI> estimated that during the winter 
months one-half of the population of the temperate zone are actne 
earners of the hemoljtit streptococcus Pilot and Da\is’ recovered 
btmolj tic streptococcus from surface swabs of the tonsils in 49 per cent 
of the patients crammed From the ciy^its they obtained the organism 
in 59 per cent of the cases, and from the crjTits of the same tonsils after 
removal, they obtained a positnc result m 92 per cent of the ca«es 
The actinorav ce-like granules in the tonsils show hemoly tic streptococcus 
in large numbers and in a high percentage of instances (Pilot andDa\is) 
Bloot^eld and Felty’ etaramed a group of 200 healthy women and 
found about 41 per cent of them earners of the beta hemolytic strepto- 
coccus I'hey determined such carnage was essentially dependent on 
focal tonsillar infection 

It has been demonstrated that large outbreaks of epidemic meningitis 
may be preceded by a great rise in the carrier rate (Bloomfield and 
Felty) 

Nakamura^ examined oaer 2000 extirpated tonsils and found a stnk- 
lag increase m the incidence of the hemolytic streptococcus durmg the 
winter months, beginning m December and lasting until the middle of 
May 

Smillie® found that certain persons may retain the beta hemoblic 
streptococcus in the throat for three or four months after an attack of 
the disease Sharp Norton and Gordon* found a earner condition of 
not less than eight weeks m fi%e of eight instances 

In tonsillectomized throats Van Dvke’ found the hemolytic strepto- 
coccus m 10 4 per cent of the cases TTns is about the percentages found 


Monograpli of Rockefeller Jnsl of Med Res \ol 9 1919 

Pilot I and Davis D J Hemolytic Streptococci in Faucial Tonsils and The r 
Sienificance ns Secondary In\adeT8 Jour Infect Dis 24 3S6 1910 

» Bloomfield A L andFelty-lR On the Di-semmat on of Hemoljtic Streptococci 
Amone a Group of Healthy People BuD Johns Hopkins Hosp 34 414 1923 

• Nakamura T Bacteriology of Fatirpated Tons la and Its Relation to Epidemic 

Tonsillitis Ann fcjrg 79 24 t92t . ,„,7 

‘ SmiUie \\ G Beta Hemolytic Strqitococcus Jour Infect Dis 20 4o 1917 

• Sharp "W B Norton, J F a^ Gordon J E Sore Throat Epidemic of Unusual 
Tape Influenza Studies Jour Infect Dis 30 372 1922 

an Dyke H B Hemo!) tic Streptococci in Normal Throats After TonsiUectomy 

Jour Am Assn 74 44S 1920 
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h\ \ichols ami Bmn’ and l)\ Pilot and I)a\is" Toiips’ found a «omp 
wlnt lower i*crcentaRC, and binimons and Tivlor^ <ioTncwhat higher 

Pilot and ]’«arlman‘ oaainmw! the iia‘*o-|)lnr\ n\ and adenoid*? of IDt 
children agc«l from fi\c to ^ixtctn acar? acith no ccidcncc of a recent 
inflammation or «orc throat and rccoxcrcd the org-mi m from the na'o- 
pliaram and Mirfacc of the adenoids in 55 per cent of tlie ca^es The 
cfNTits from the same ndcnonls produced the organism m 01 per cent of 
the cliildrcn llic cxcisecl tonsils from the «ame children sliowcal an 
incidence of 95 per cent 

DaMs* found the organism not coinmonh present in the no e unle » 
an actne infection was present lie found the surficc of the pliarnix 
rclatuch free from the organisms in large numbers during the absence 
of the inflammation In subjects with n cold he obtained it in from 
50 to GO per cent of tlie cases Tlic normal gums do not harbor the 
infection in large numbers Tliec arc rireh found on the «kin if clean 
Tlic\ are found more freqiienth on the skin of people of uncle m h ibit 
Schachter^ found hcmoKtic stnptococais in 8 out rf 80 dirt\ people 
« ualK from the hairj parts of the boda Ihoa arc ci ilv removed h% 
washing Tlieir dis,ippcannec in the gastrcvintcstina! tpict is cxjualK 
rapid 5\1ien placed m the stomach of rahhits Da\ i found the org inisuis 
dead in from two to five mmutes \ftlentmc • m his bactcnologic studs 
of middle-ear infections found in the acute c-iscs in winch cultures were 
made at the time of the incision of the car drum and at inters als fol 
lowing that tlie beta hcmol\*tic streptococcus was tht most importmt 
organism found and was rccoscrod m ncarh all cases The bacterial 
flora changed after n few da\s 

Tlie incidence of the liemol v tic streptococcus in four common disc iscs 
bv aanous observers gives an avenge as follows 


Cate Pfr etnl 

S<*rl«tfe»rf 33” 

Meules IS4S “IS 

TonjiU tj» 12S 71 

Ot t • med a 301 "4 


Channels of Infection — ilicie arc four main chaimeU b> which the 
infetlion mav be transmittevl to other portions of tiie bodv 
1 Spread bj contmuitv of tissue or bj a local thrombophlebitis as 


V chols n J and Bryan J I[ Tonal Infect on Jour \m Med Assn 71 1813 

* Pilot I and Davu D J Hemolytic Streptococci in Fauc al Tons Is and The r 

Sn fieance as Secondary Invaders Jour Infect D a 24 3SC 1910 

•Tonga M S Hemoljt e Streptococci in No*e and Throat Jour Am Med Assn 

73 1050 1919 


' Smmons J S and Taj lor A E Darter al Carr era in Upper Respiratory Tract 
Med Aasn 72 1SS5 1919 

, ‘ PDot. I and Pearlman S J Bacteriological Stud ea of Upper Resp ratory Passages 
Dis 29 47 lO”! „ , 

Davu D J Hemolytic Streptococcus vnlh "Spectal Reference to Their Role m 
Respiratory Infections Jour Am Med Aasn 72 319 1919 
^^hter Proc Chicago Path Soc 10 301 1918 t , . vr 

477 E Baetenologio Study of Middle Ear Infections Jour Infect Uia jo 
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e\i(lencecl by a peritonsilhr abscess infection trci\elling through the 
tissues of the neck and e\en invading the mediastinum otitis media 
in istoiditis lateral sinus thrombosis brain abscess etc 

2 Lntnnce into the alimentary canil via the stomacli As before 
mentioned Div is' has shown cxperiraentally the fate of the hemolj-tic 
streptococcus when injected into the stomach of rabbits even m large 
numbers Thej are all killed m from two to five minutes Dible* only 
found 2 cases of hemoljiic streptococcus m 3o9 stools Goodby* exam 
med the feces of 50 cases and failed to find Streptococcus salivanus 
(vindans) m any of them Apparently the streptococci do not pass the 
barrier of the gastnc juices in any appreciable number 

3 Extension by way of the lymphatics This is demonstrated in 
many cases by a cervical adenitis, retropharyngeal abscess etc Good 
man* and Alosher* report cases of primary jugular thrombosis secondary 
to a throat infection which they attributed to an extension bj way of 
the lymphatics 

4 Direct infection of the blood stream or blood vessels ^Nith the 
hemolytic streptococcus it is highly probable that this is the most 
important route by which the bacteria are conveved from the pnmarv 
focus whether of the acute or chronic type 

Complications by Way of tie Blood Stream —The possibility of a pri 
mnry streptococcic peritonitis secondary to a throat infection by way 
of the blood stream has been denied until Kunsler* reported a positive 
case in 1004 m which the organism was recovered from the throat 
peritoneal cavity and the blood Necropsy revealed no mtrapentoneal 
lesion Somewhat later, Chapcllc^ reported 18 cases of rapidly fatal 
peritonitis in children during an epidemic of 'ore throat He demon 
strated the organism m the throat, peritoneal cavity and the blood 
Ilabinowitz' reports 8 cases not in epidemic form, in which he estab- 
lished a preceding sore throat in most cases The blood culture vras 
positive thirty six hours after the onset of the illness m 1 of the 4 
cases in which the cultures were taken Hansohoff and Greenebaum 
report a case of acute hematogenous streptococcic peritonitis m a child 
in which the same organism vras recovei^ from the throat peritonea! 
cavity and the blood JlacLennan nud ArcNee'® report a case of a cbild 

• Daviv D J Hemolytic Streptococcus with Spec al Reference to The r Role in 
Acute Respiratory lafcction Jour Am Med Assn 72 319 1919 

• D ble J H Entercoccus and Fecal Streptococci Jour Path and Bacfenol a 

1921 , ,, , 

• Goodby K W Streptococcic Infections Ans ng from the ^^outh Jour state 

30 415 1922 , „„ ,0,7 

• Goodman C Jugular Thrombosis Ann Otol Rhinol andLaryngol 26 02 / 

Ibid 34 213 1925 ^ , , , ,^,n 

‘ Mosher H P Deep Cemcal Abscess nod Thrombosis of Internal Jugwar 
Laryngoscope 30 365 1^0 

• Kunrier Munchen med Wchnechr 61 1920 19(M 

» Chapelle Arb a d path Inst »u Helsingfow 2 583 1907 . . 

» Rabiuowiti M A Acute Hematogenous Streptococcic Pertton tis Am Jour 

Eanso^^ff L and Greenebaum J V Acute Append citis and Pneumon a m » 
Baby Fourteen Months of Age Am Jour Dia ^d 27 76 1921 
M MacLennan and MeVee Bnt Jour Die Child 10 258 1913 
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nho had 1 pntinrj licmoUtic ^triptococcic pcntonitis secondarj to 
iijcades Oj)cntion n.\ calwl igcncnl pent* nitis and a normal appendix 
Pus from the alKlnmou and the Mood ciihiirc showed the licmoljtic 
streptococcus 

Pojnton and Punt’ sho\\c<l that in aoting nhbits a microa)ccus 
could pttxluce a local legion m the apjitiidix li\ direct blood stream 
infection 'Plieir later in\ estimations* lc<l them to licheve tint a cuise 
of appendicitis ma% lie a strcptococc il iii\ ision through the blood 
stream from a throat infection ihi\ rt|)ort a ca e tli it seems to pro\e 
conclusnoh that this 13 the case 

Posenow s’ experiments indicate that ipjHiuhtitis frc'quentl^ is a 
blood !>orne mfictioii second »r\ to some di tint focus such as the 
thraat lliis wouhl cxplun the occurrence of ippendiLitis at tunes 
almost in epidemic form, w hen thro it infections are quite pre\ alent 

Keegan' rcjiorts an epidemic of licmohtic streptococ-cic sore throat 
during Itbniarc, 1919 at the L S \a\ il Hospital at Chclsei Ma > 
in which attention was first cilleil to the pn tine i f in tpulcnnc b\ tl e 
numerous instances of a postoperatne rise in tini|>cntiirc in tin c who 
had abdominal surgical conditions ihi» ri < in teinpcritnrc was as o> 
ciated with a virc tliroat 111 all ca<cs uid i vub'cqiuiit infectn n « f the 
preaiousK clean wotiiuK Hemoixtic strtptociKcus w i rcciMrid from 
the tliiwit and the wound m all ci«es Illind ciilturis were tiken at 
sanous jicnods in 10 eases with ncgitnc rcMilts howiser the clinical 
esidonce of a bictoricmi i in these cases could h irdlv be more stnkingK 
indicated than h\ the frctpicnt deep infection of ilic traumUired tissue 
with thehcinoljtic streptoe*occus following i mild thro it infection of tl c 
same organism 

Smith* reports an epidemic of streptococcic hemolytic septiccmii in 
a ward of 17 bibics iged from one to seven and a half months secondarv 
to a throat infection of the sunt organism '^even babies died and came 
to necropsj All give a positive culture of Streptococcus hemol^ticus 
from the heart s Mood Scirch of the literature reveals inaiij occasions 
in which orginisins have betn rccovcrcil from the blood at necropsv 
'vhen repeated cultures had failcil during life 

PajTie-Jones* reports an acute respintorv iliseasc that suddenl} broke 
out m 25 laboratory cats The onset was sneezing thin discharge from 
the nose and conjunctivitis All but 2 rats elicd in fifteen dajs At 
necropsj all the cats presented the siine general appearance a green 


‘ Poynlon F J and lane \ V Furtl erContnl «l on to the Study of Rheumat gm 

t^cet II 1189 1011 

’ Poynton F J and Pa ne A TLe Ct ology ot Vppend c t s as a Result of a Blood 

Infection Lancet ^ol ii 1912 ^ j t , . 

' Rosenow E C The Bacter ology of Append c t a and Its o" "f. 

oua Inject on of Streptococci and Colon Bae Ui Jour Infect D s 16 240 1915 

• j j Ep,a,„ „ rf smptocoeem Sm Thre.t mlh SotcI Com 

plication* Jour Am Med Assn 72 1434 1919 t , n . 

• Sm th L n Ep demic of Streptococcus Hemolyt cus ^ept cem a Am Jour U 

Child 24 171 1022 „ or. . « 1 .. . 

• BayneJone* S Resp ratory Infect on and Wept cem a of Cats Due to Hemo y 

otreptococcus Jour Infect D s 31 474 1922 
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luiicopumlent exudate filled the caxities of the nose and extended o\er 
the mso-plnr\ n\ to the bifurcation of the trachea The cranial sinuses 
were normal \o evidence gross or microscopic, could be found of 
inv oh cment of other organs The beta tjpe heraolj tic streptococcus 
was recovered from the throat and from plating a single drop of the 
Iicart s blood of these cats Further experiments with this strain of 
bacteria showed an early loss of ability to produce the disease W'hen 
placed within the nose of cats 

Brennemann’ calls attention to the frequencj of abdominal pain in 
children in throat infections and suggests the probabihtj of a blood 
borne infection to the mesentcnc and retroperitoneal l^onph nodes He 
reports 2 such cases 

In many cases of arthritis hemolytic streptococcus maj be recovered 
from a Ij raph node remov ed from \ arious portions of the bodi Occa 
sionall}, blood from a vein contains such organisms (Crowe) This 
suggests that a bactenemia is not uncommon ev en in the absence of an 
acute infection 

Tanaka and Crowe* have showm bv a series of carefully prepared 
slides that the epithelium that lines the cr>T>ts in a normal tonsil has a 
rich capillarv blood supply Tlie large collecting veins that surround 
each crypt lie just under the basement membrane, and a destruction of 
this epithelium is the most common microscopic finding in chronic 
tonsillitis therebj affording an cas} pathway for entrance of bacteria 
into the blood stream This entrance during an acute infection should 
be doublj eas> The rather striking sequence of a cardiac mv oh ement 
following an acute streptococcic throat infection is verv suggestive of 
the possibilities of this method of disease transmission 

Herrick’ has shown that epidemic meningitis is preceded bj a gen 
eral mv asion of the blood stream, and that m some cases the infection 
remains a bactenemia and never localizes in the meninges or elsewhere 

Otitis Media — hlany cases of mastoidectomj performed in the first 
week of the otitis are reported in the literature ^^Tien the offending 
organism is the hemolytic streptococcus, an almost equal number of 
grave blood borne complications are also reported It is logical to assume 
that, w ith this organism present these complications, m the v ast major 
ity of cases^ are accounted for b^ an entrance of the bacteria (not neces- 
sarib a thrombophlebitis) mto Hie blood stream The probabilitv of 
this bactenemia is greatlj enhanced bj too earlj an mterference before 
the infected area is walled off by Nature’s protective mechanism 
Bactenologic mv estigation as well as clinical observ ation tend to uphold 
this view In these too early operations theverj complications we 
are trjmg to prevent are rendered thereby more certain of occurrence 

1 Brennemann J Abdominal Pam of Throat Infections Am Jour D s CbJd 22 

Tawka M and Crowe S J Direct Blood-stream Infection Through Tonsil- 
Arch Otolaryngol 1 510 1925 . ^3 409, 

• Hemck W W Estrameningeal Menmgoeoccua Infect on Arch Int Med 

1919 
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Simv the advent of theinothtrapv the iimbahilitv of tlie^-e rompliea- 
tinns ocnirrinp has diinmi'hcd to a preat extent 

Treatment.— The patient should obsene a strict rtgime of bed re>t 
until the temiKnitiire lin'. ntnrnetl to normal for a da\ or «() 

In an adult the fluid intake <hould be maintained around 3000 cc 
jxT dav with a corre^ixuidinplv le^«er amount for \otinger mdnidual-i 
The water dimtM-. thus induceel will caus? the elimination of signifitant 
amounts of h.nterial toxins with relief of muscle ache, backache, etc 

Irripatinp the j>har\nx e\cr>‘ two hours with ."00 cc of a liot (110° 
to ll,"i° r,) 0S.'» |)er cent saline or n 5 per cent ghito-«c solution will 
niechanicallj remove bacteria from the mucous membrane as well .xs 
induce n lienefiiial local hvixTcnm. 

Tull do«cs of penicillin or sulfadmine should lx* given and main- 
tained until the tem|)eraturc* lias returned to normal The local U'C of 
one of the jK>vvdered sulfouanmles or suspensions or ixmcillm solution 
insufflated or «pniv«l into the no'C and throat three or four times dailv 
seems to l>e \<rv lienefuial. 

CHRONIC PHARYNGITIS j GRANULAR PHARYNGITIS, LACUNAR 
PHARYNGITIS. CLERGYMAN’S SORE THROAT 

TliU dbeasc h usually characterized b.v svmptoius, such as irritabilit.v 
and drvmess of ilic throat. 

Etiology.— The cliiof factors in the ctiologv of tins disease are the 
irritating efTccts of infections of tlic no«c, sinu'cs, tonsils, improper 
breathing anil speaking (public speakers and singers) and possibl.v 
‘inoking. 

Maiiv children will have a so-callcd “compenstorv ’* enlargement of 
the pharv-ngeal Ivmpli follicles following a tonsillectonij and adenoidec- 
tomj. The exact cause is not known. 

^Ioutll breathers, from anv cause, frcqucntlv have enlarged Ijmph 
follicles of the pharynx. Apparently the drvmess of the pharvmx asso- 
ciated with persistent mouth breathing has something to do with the 
hvptrplasla. 

Kxposure to e.xcc^siv e dust and irritating gases is a probable factor m 
inanv instances. 

Certain general systemic diseases such as the various tv'pes of rheu- 
matic disorders, hepatic cirrhosis, and cardiac affections maj hav e a 
predisposing influence upon the chronic tv^pc of pharvugitis Metabolic 
disturbances, dietary errorb and endocrine dv scrasias may also be 
factors in certain people, 

Hereditj is a factor in the lymphoid hyperplasia in manv instances 

Pathology.~The changes in the mucous membrane consist at first 
of an increased hv’pcremia and local leukocj tosis, and later of the 
deposit of the least differentiated cells or connective-tissue cells That 
's» hj-perplasia of the mucous membrane occurs The Ij’mph tissues 
around the tubular glands of the pharynx are hv perplastic, enlarge 
and raised above the surface of the mucous membrane. Occasionally 
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tl,r tnl,„I„r Rlands ... tl.e center of the i™pho.,l .nasaes are filled n.th 
ft "hitisn eTti(Hte or cIiptsj mitcrnl 

Symptoms S. mpti ms are ficq..entlt absent Ihe most coninioii 
ss.np o... nl.en preset .s n sensitton of drj ness or soreness There 
...at he n frequent dcs.rc to clear the throat or men a dn hackme 

COlIgll “ 

In apra\at«l cases the \oice becomes hoarse after moderate use 
i^pecnllj in public speakers though the cords iraj be neither red nor 
niflnmcd 1 he lioar^cness iua> he due to a spasm of the muscles of the 
pharynx and irritation of the superior lar^-ngeal ner%e 

Tlic secretions in tl e carl^ stage of the disease are excessne thick 
and tcnacions \t a later stage the glandnlar functions become unpaired 
and the throat (lr\ and glazed 

Upon cxainitntion < f the pi ar^mx the mucous membrane appears 
redder tlinn normal at least m certain areas In other areas it is pale 
and fibrous in appearance es- 



pecially in old chronic ca es 
Fnlarged blood \essels often 
extend across the posterior 
phorjTigcal nail The secretion 
IS often thick heaaj andmuco* 
) unilent though in the later 
Mages It ma\ be scantx and only 
forms a film over the surface In 
these cases the patient complains 
of dmiess of the throat The 
u\ula is often relaxed and elon 
gated 

The l>Tnph follicles of the 
posterior wall and of the lateral 
w alls behind the posterior pillars 
of the fauces are enlarged This 
condition is often referred to as 
Tpharyngitis hyperplaaiica late 
rails a needless subdnision of 
chronic pharyngitis The folli 
eJes are sparsely distnbuted on 
the posterior wall of the phaijmx hut are closely grouped along the 
latem! w alls 1 lie% appear as y ellow ish red raised areas on tlie posterior 
tt all and as nodular elongated masses behind the posterior faucial pillars 
Treatment —In the early congestne stage simple astringent and 
demulcent local remedies combined with the regular use of a mild 

lent mineral water may beofhelp In the more advanced cases in whi^ 

hyperplasia of the mucous membrane has occurred and m which tae 
lymph follicles are hyperplastic improxement will onl\ follow 
destruction of tlie tubular glands around which the lymph masses are 
located 


r l&l ‘■tonne the rauleo pont 
appi ed to phao neeal /oil eular glands n Ihe 
Irealment of foil cular pharjnials From 
four to file foil ries may be thus treated at 
a 8 tt ng under coca nc ancttliee a 
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lyocal caustics such as nitnte and cliromic act 1 maj reduce 
the enlarged Kinph follicle^ 

In well nd\anced ca'cs the hmphatic nodules wl ether discrete or 
massed as the\ ina\ he on the latcril walls behind the posterior pillars 
of the fauces should be punctured with a chcrr\ red cautcr\ electrode 
(Fig Ibl) The mucous membrane should be brushed once or twice 
witli a 10 per cent solution of cocaine and from four to fi\ e lOTerpIastic 
follicles humed out with the electrode At the end of the fifth or sath 
da\ four or fi\t more follicles ma\ lie treated in a “similar manner and 
so on until the\ are all destro^w^ 11il> cour=e of treatment is often 
\er} bcneficnl though it maj fail if the infccteil tonsils are not remo\ ed 
or a nasal infection cleared up 

Instead of using tlie cauterx roentgen ni radiations ultra \iolet 
light or dnthcnnic treatment of the follicles ina\ be used with good 
results 

The internal ndministmtion of iodine such ns potassium iodide 
Lugol s solution etc is of distinct help in most instances 


AGRANULOCYTOSIS 

Synonyms —\gnnulocs tic nngim malignant neutropenia 
^^emerScllult^* is giien credit for first describing the sNTidrome called 
agranulocato«ts characterized b> an abrupt onset of malaise prostra 
tion high temperature and usualK an nlccratn e and gangrenous angina 
of the mouth and tJiroat accompameil bs n sci ere leukopenia with a 
marked reduction in the granulocjtcs Senator in 1SS8 described a 
similar condition as did Krown* in 1902 
Etiology — It seems well established that nmidopjTine dinitrophenol 
and possibh other closch related drugs are etiologic agents in agranulo- 
cj^osis It IS knowTi that deri\ati\es of the benzene ring with their 
known tOTicitj to the bone-marrow are capable of producing a depres 
sion of the neutrophilcs The possibilitj has been advanced that the 
disease might be due to an idiosjmcrasv hypersensitivity or allergj of 
these drugs The highest incidence of tlie disease has been reported in 
countries which use the lai^est amounts of the organic compounds 
amine djes and coal tar drugs It is not limited to anj one class or 
occupation 

Several cases of agranulocytic angina allegedly due to the sulfona 
inides sahcvlates arsenic tliioiiricil iiid the gol 1 salts have been 
reported m the liter iture 

The disease is more prev alent in middle-aged women but the incidence 
IS without limitations as to sex and age 
A specific organism capable of pi^ucing the disease has not been 
found The bacteria most frequently recovered in the clinical cases are 
streptococci and staphj locMCCi 


• Deutscb med Wchaactr 48 1495 1922 

• Ikfanchen ined Wtlmscbr 35 47 18SS 

• Am Med 3 649 (Apnl) 1902 
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hi mam iif tlie casts llicre is a liiston of some form of oral siirRerr 
tlic presence of \ incent a nnginn jiist prior to the attack 
Tocal mfection lias bcui considerBl hut attcinj ts to proto it as an 
ctiologic nctor l)a\ c lipcii inisticcessfiil 

It has been thought to be due to a deficiencv of purine and nucleotide 
prcKtucHon m t!ie bwh 


Hereditv is supposed to ha\e no influence 
Otlicr po<4sib!e etvologic factors tint ha\e been mentioned are enibr\ 
onic iloficiencj of the Imne-marrow , the use of propln lactic t^-phoi I 
serum and iliphthcrn antito’on roentgen n\ menstruation and preg 
iniic\ but definite CMdcnce lias not been presented in reirard to am 
of tlicin ^ 


Pathology — Throat Lesions — flic lesions in the mouth and elsenhere 
^ ar> from \ small superficial ulcer to a nidesjiread gangrene The loca 
tion of the fir'st legion of the phannv and mouth is as a rule on the 
surf ICC of the tonsil the middle of the 
anterior pillar and the gum margins 
Tlic earl\ throat lesion is a slight injec- 
tion producing a scntcin feeling The 
thro It soon becomes diffusedJv con 
gested anil bright red in appearance 
A membnne is iisiialK present either 
in the region of ilie tonsils or along 
thegmgn il margins extending at times 
to tlic uvula and pliar^mx Somewhat 
later necrotic ulcers appear m these 
regions with verv httie infiammatorv 
reaction Tliev are covered ’(vath a 
dirtv grav or <hrk necrotic membrane 
Fio lOo \CTinuIoc> tos 9 Ulcers /n._ 
are pre»ont on the ton* U anfenor ' A ' , i 

pilar mula and gums Microscopvc examination Of the Ulcers 

shons a central area of necrosis sur 
rounded bj 'v zone of Ivmphoo'tes and leukoevtes with an absence 
of graniilocv tes Cultures of the lesions usuillv show the staphj lococciis 
streptococcus and Vincent s organisms 

Other ulceratu e mucous membrane lesions are found at times m the 
colon rectum vagina urmarj bladder trachea and bronchi 
The sumaxillarv l>mph nodes are much enlarged as a rule 
Granulocytopenia —Agranulocytosis is charactenzed b\ the destruc 
tion or parab sis of the granulopoietic tissues particularb of the bone- 
marrow It IS expressed bv a marked diminution or absence in the 
number of tiie leukocjdes circulating in the blood The essential change 
seems to be a hvpoplasia of the royelopoietic tissues The dimmiition 
in the number of granulocytes mav be doe to a destruction of the cells 



or a failure of dev elopment 

\ profusion of young granulocytic cells mav 
mature cells are greatly reduced in number 
antedate the clinical manifestations 


be found however the 
The blood changes mav 
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Tlie blood jiicturc 'is i rule slions the totil leukocjte count as less 
than 2000 cells per cubic milbmeter In the fulmin'iting form this m'i\ 
hll 'IS Ion 'IS 200 in which the granuloc^'tes ma\ be absent \ termin il 
ri'c m the number of immature prannlocates has been noteil (Krumb- 
liaar) 

The mononuilear leukocMcs is a rule show little change The erj 
throc\tes fail to show an\ change except in the chronic form m which 
t ‘wondan anemia is present 

The blood tiilturcs arc positue in from 10 to lo per cent of the l ises 
Ihe organi ms reco\ered are the pneumococcus streptococcus Iiemo- 
hticiis and Mridans Ilacillus coli communis and B p3oc3aneus 

Tlic change in the l>onc marrow is ustia!l\ an aplasia characterized 
hj the disappearance of the graniiloct tes and their precursors howeier 
the bone-marrow ma\ «>1jow a inxeloid lixperplasia Areas of necrosis 
are «een In both forms the granulopoietic cells show marked retrograde 
changes 

Symptoms Marked prostration is the most common s%mptom It 
comes on carh in acute cays la usualK pronounced during the entire 
course and \aries somewhat in proportion to the granuloc%tic content 
of the blood 

Thehistorx re\ cals that the patient is easih fatigued sliort of breath 
and irritable \ slight fc\ er is present at «omc time during the dax as a 
rule A historv of frequent attacks of sore throats or infection of the 
oralcaxitx is usualh olitamed \s the disease progresses the elex ation 
in temperature increases wath chilK sensations or eien a sex ere chill at 
tunes 

Blccxling often occurs both as pctochni hemorrhages and from the 
iilceratixe lesions 

Tlic sx-mptoms and blood changes arc usuallx present for some time 
liefore the local lesions of the mouth and throat arc obserxed 

Diagnosis —The diagnosis is made from the presence of sex ere pros 
tration fexer and depression associated with lesions of the mouth or 
elsewhere and a leukopenia xxitli an agranulocxtosis characterized 
bj an absence of myelocxies xxitli normal red blood cells and platelets 

Differential Diagnosis — Tlie diflerential diagnosis should be made 
from aleukemic leukemia monocx'tic angina aplastic anemia and 
leukopenias of certain metastatic bone tumors arsenic gold and benzol 
poisoning and x arious «xeptic processes 

The absence of anemia xxnth normal hemoglobin and blood platelets 
should distinguish agramilocj'tic angina from the first three conditions 
except m the final stages of aleukemic leukemia when an anemia maj 
be present 

Monocj'tic angina has a more faxorable prognosis The disease lasts 
from three to fourxxeeks The entire lymphatic sxstem is swollen The 
blood shows about 80 per cent large mononuclear cells 

The lesions m the mouth and throat may be confused with acute 
leukemia infectious mononucleosis Hodgkin s disease acute follicular 
tonsillitis '\incent3 angina and dipbthena 



*■'>* DISEASES OF THE PllARYSX A\D fAI/CES 

Treatment -ri.c bcnaol deniatlies should be avoided especiallv 
mixtures of ainidopjrm and the barbiturates ^ 

Adenine sulhtc a split product of the pentose nucleotides frnen 
mtra\ enousix in a dosage of from 1 to 2 gra or more daiJy has gi\ en the 
greatest success One gram of adenine sulfate dissolved in 35 cc of 
saline boiling ma\ be given intravenousl> every eight hours for 
about ten doses 

\it‘unm II, (pvTidoxinelivdrochlonde) given tn 200 mg intravenous 
doses dailv «;ccms to mcreasi the formation of graiiulocv tes bv stimulat 
ing the foriintion of mvtloevtes in the bone-raarroa Penicillin given 
m ndoijintc doses controls ini concurrent infection 
Tlie roentgen ravs and liver extract have been used for stimulating 
tlic blood forming organs with some success 
Ilcpeatcd blooil transfusions seem to be of great aid 


I Jie cause of leukemia is unknown It maj occur at any age 
Txjukernic involvement of the mucous membrane of the nose maj 
occur as a hemorrhage or as a leukemic in6]tntion The hemorrhagic 
form IS the most frequent Nosebleed is usuall> the first sjTnptom of 
the nasal involvement and is often overlooked until other symptoms 
of the disease appear It occurs m cases of chronic as well as in those of 
acute leukemia The cause for the Weeding is not known In every case 
of persistent and severe nosebleed a complete blood count should be 
made Ilemorrhages in the skin of the nose occur usually as petechiie 
l/cukemic infiltration of the skin of the nose may occur m manv forms 
The most frequent symplom of leukemia involving the mouth is 
bleeding gums Ihe gums may be pale and of normal contour or hyper 
trophic and edematous Areas of necrosis may appear on the cheek 
bps gums or palate t incent s angina should be differentiated 
TTie most frequent fesion of the throat is the marked enfargemest o! 
the tonsils accompanied by much pain A peritonsillar abscess may 
be suspected Necrotic lesions of the tonsil or pharynx occur frequently 
The tonsil may be entirely destroyed Ihis condition should be dif 
ferentiated from tonsillitis diphthena tuberculosis syphilis and 


^ incent s angina „ ^ i / / 

The leukemic involvement of the larynx usually takes the form ot 
areas of necrosis These may be small shallow areas involvmg all or 
, part o! the larjngeal structares Petechial hemorrhages may occur 
the same as m the oral or phaiyngeal cavities Hemrfagic blebs are 
more rare The necrotic lesions of the larj-mt must be differentiated 
from laryngeal diphtheria \ incent s angina syphilis carcinoma and 

tuberculosis 



/ FVhOPLAKiA 255 

Cenjcal adonopitlu is a frequent finding in both the acute and 
chronic leukcmn 

The arc IS of necrosis ire prolnbh due to ^ mcent organisms which 
in\ade the mucous ghnds md l\Tnphitic structures gaming a foothold 
with sulisetpicnt brcikiiig down cf the tissue The spirochetes ire 
thought to Ih. the t uis^itivc orK^inism m tl c de‘'tructJon of tissue (I>o\e*) 

1 lie tre itmcnt is si mpt« m itu Hie di e i t i d i i\ fitil 

f [ 


N 



li ICC Lookoi lak a of the tooEue 


LEUKOPLAKIA 

Leuko] Hki i of the mouth ind throit is x chronic painless keratmiza 
tion of the mucous membnne T1 e milky white pitches ire usuilh 
f uid <11 one <r more regions of the tongue palate luccil mucous 
membnne posterior gums floor of the mouth the angles of tl e nioiitl 
and at times in the larynx 
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DISFASES OF THE PHARYNX AAD FAUCES 

Etiology - 1 he e\ict ciuse is unknown It is thought to be due to 
lonj. ccmtmiKd irrit itions such as that from tobtcco or ill fittingdentures 
ChemKiU or mtclnmcd imtations of anj t^-pe mav be factors iii the 
i tiol()g\ It b most common in men past middle age 
Pathology - Iho kentinization is the result of a proliferation of the 
''ti|Krficiiil 1 i\tr of tlic mucous membrane and sometimes of the filiform 
p ipill i It nn\ occur is a smooth area i nised plaque or a papillo- 
III itoiis t\ pc It b coibidercd i precursor of cmcer m some instances 
Symptoms — Ihe onset is insidious lud without sjmptoms In a 
I it( r stn|.i there m n be scnsitions of burning or irritation Palp^ition 
ibinIK gi\fs an indurated fc'clmg to the eximming finger 
llic difftrcntnl dngnosisshould lie made from s\philis lichen planus 
burns and ^nrlOlls iilccntions A biop > maj be necessarj to differen 
tiate 

Treatment — ttiologic fictors should be eliminated or corrected 
1 he teeth and mouth should be kept clean Applications of irritating 
siilbtinces such as silicr nitrate should be a\oided Carbon dioxide 
snow radium plaques olcctrocoipulitions the gah anocaiitera and 
''Urgic il tNCision hiac all been used with some success 


PEMPHIQDS 

l*empliiRUS (I ig 107) is i slowlj progressiie disease of the skin and 
mucous membranes chinctenzed l)\ the formation of bull« b\ remis- 
sions and usually bj death 
Etiology —The cause of pemphigus 
b not defimteh known It has been 
ittribiitcd to theaanous strains of 
streptococci the bacterium pemphigi 
of I lierson and endocrine or trophic 
disturb inces 

It iisualh occurs in adult life with 
i slight preaalence of females oier 
males A high percentage of the 
cases are in Russian Jews 
pathology —I our taTies ma\ be 
recognized (1) Pemphigus acutus 
F:a 167 — Pemphigus of the phar^ Demphisus chronicus or a uigaris 

pemphigus aegetans 

Pemphigus acutus usually runs a 



Note the fibnnouseiudate . 

.nd ptarynj md Ibe bulb, on Ih 
left soft palate and anienor piHai (New 
Arch Otolaryngol 1 


"CSlXo:- on .he 

“pXphXXfrceod « ebametemed bj e-dobal.on w,.h ,n,ol,ement 
of the mucous membranes at a later stage 

1 Arch Dermat and Syph 8 204 19'’3 
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Pemphigus \cgelnn3 h rare. The lc&>onsare elc\ atc<l, becoming papil- 
lomatous in appearance. 

A lienign tj'pc of pcmjiliigus may last for j cars 
Symptoms. — The patients usunll>. complain of a we throat or mouth, 
(llfhculty in swalloMing and sali\ation 
Tlie first lesions on the mucous membranes of the mouth phar% n\ and 
larjiix are seen as small blisters which later rupture These blisters 
sooner or later caalescc and include large areas of the mucous membrane 
Due to secondarj* infection a foul odor is present Lkcration and a 
fibrinous exudate may be pre^nt in scxerc case> 

Differential Diagnosis. — Tliis must lie made from \ incent's angina, 
«}philis, tulwrculosis, sprue, eiytlicina inultiforme, ulceratne and 
aphthous stomatitis, and at times leukoplakia 
Treatment. — Tlic treatment of this condition is \ers unsatisfactorj*. 
Da\ is and Da\ is report some success with coagulcn anil iron cacods late 
Xew and O’Learj* report no iinprosement in their ca'^es with this treat- 
ment. -\r«enic is at present the drug in greatest faior .Siiiiportise 
treatment writh concentrated Iiijuids and ■•oft food-* is indicated 
I/is er and T.ill>ott' report gom! re>ults in the treatment of peinphigU' 
sulgaris with adrenal cortex extr.ict. <hli>drot.iclu sterol or mn«snt 
dos^s of sitamin D. 

THRUSH. OIDIOMYCOSIS 


Tlinish is a stomatitis cau«e<l h> species of Monihn. as well as \arieties 
of oidium. It Is cliaractcrircd b> the presence of small, pearlj-wnite 
flecks and patclics, usuall> multiple and scattcrcil o^ er the mucous 
membrane of (he mouth, predilecting such site> as the lateral margins 
of the tongue, inner surface of the checks, palate and fauces The lesions 
suggest and resemble somewhat the deposit of coagulatwi milk, but are 
adherent, and when forcibly remo\ed gi'c rise to bleeding surfaces o 
the affected mucosa 

A multiplicitv of fungi are capable of producing this disease 
Thrush is priimincntly a disease of infants, although it is occasional^ 
found in adults of the debilitated tj^pe 
It is more common in the tropics but it is frequentlj seen in e em 


perate zones . ^ ... „ 

The diagnosis is made from the white pcarli lesions toget ler w i 
microscopic examination which re\cali. the m>celial threads and comdial 

Treatment.— Ordinan sterilization of the mother s rubber 

nipples) plus cleansing of the mother’s and babj s hands should be done. 

Various disinfectants such as 10 per cent boroglycerin, 10 per cent 
sodium h\dro\ide, 2 to 3 per cent ferric chloride, 1 Pf aqueous 
solution of gentian \ iolct and 3 to 5 per cent thj mol w ith § to 1 per «nt 
oil of cinnamon prepared in olKe oil base been used wt succ 
results in most instances , , r •. i * 1 . 

Vitamin deficiencies ha\e nof lieen associated defini e } wi 


‘ New England J. Med . 2S1. 1. (July 6) IWl 
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Fir ITS — L chon pi nun of tic toiucue a <J buccal mucosa Dapioss of oral 1 cl en 
ph ■) mi) In «1 IBcuIl if tl « chararte ( « sic a )es ons are absent 

LICHEN PLANUS 

I icheii pltmis in the month may consist of graj or dull Tthite dots 
n ith a stellate or a delicate laccnorh arrangement 
The etiolog) is unknown Dental diseases poor fitting plates and 
smoking may be factors 

Tile sj mptoms maj be absent A rough feeling or a burning sensa 
tion ma\ be mentioned 

The treatment consists of the remo\ al of all mouth irritants and infec- 
tions The general bodj conditions sliould be treated as indicated 
Roberts* recommends deep intramuscular injections of bismuth tmee 
a ^^eek for two or three months 
Tliere seems to be a marked tendoic^ to recurrence 

GRANULOMATOUS ULCER OF THE NOSE AND FACE 
I ital grinulomatous ulcers, of the nose and face lia\ e been reported 
b\ \ arious authors under a ano is titles Hoo\ cr rea le is the literature 
ind reports 4 cases 

• Ann Otol Rh ne>l snd Lurngol 42 3SS (June) 1933 
» \rch Otohrjngol 34 86a (No «nbe ) IWl 
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Eboloj^. — Till* taii'M.* is tinknovin 'Flie iiiori cfiinmon disea‘-ts asso- 
ciated witli ulceration <if tlic and face such as philis, tiihorailosis 
leprosj .plandcrs, funpousinfi*etions,npw proevths it( .must In excluded 
as an itiolojric factor. 

Tlie dL'case is mon common in iiinles thin hmili-s (20 to 1) and is 
iLsuallj ohserxed in \onnp adults or middle-aped {ler-ons 
Pathology.— The palholopic picture i-* tint of an\ aniorfihous pranii- 
htinpmass with ulceration accompanied with sonu inflaniimtor\ reac- 
tion hut with no characteristic findinps 
Symptoms — The onset is \cr\ iiwdioiis «»\ennp a period of montlis 
or jears liefnrc ulceration develops bsmptoins mas Ik- ah'int durinp 
the prc-ulccroiis st.ipc other than a nas.i| conpestion liepinntnp ni-d 
obstruction or a waten di«charpc Headaches maj he mentioned in 
some instances. 

As the pranniomatous tumor develops the insal nhstniction intrtas<s 
and is not rcliev cd liy shrmkinp solutions \ serosanpuinc ous or purulent 
nasal disehnrpc develops usuallv with a disiprecihle odor ( rusts m.iv 
form and when removed leave an ulc-cMtive surface with slipht hleedmp 
In the late st.ipe ulcers apjic.ir on the cvtirnil surfuc txposinp 
necrosis of the lionj stnicturc of the iio^ \n alwess relited to the 
lacrimal sac mav form and drain (Hoover) Otln r ahsec'ses m i\ form 
on the pahtc or alveoli with loss of teeth 
A mild or even a septic tv pc temperature with chilN mav develop 
durinp the active ulcerative stape If an arterv is eroded active severe 
hleedmp mav take place. The course of the di'casc vanes from six 
months to two or three venrs 

Prognosis —The propnosis is u«uall\ IioikIcss hut a few apparentli 
siK)nl.ineous cures have hecu niwrted 
Treatment.-Thc treatment of these granulomatous ulcers has been 
verv’ unsatisfactorv . Surpical excision and removal h\ electrncoagula- 
* tion has piv en temporarv relief onlv. Roentpenotlierapv Ins given some 
pood results in the early stape hut s(*cm3 to have no value in the more 
advanced stages. The sulfonamides and/or pemcillm mav be used 
locallv and internally to control the secondary infection 

BENIGN SARCOID 

Multiple benign sarcoidosb of Boeck. a disease of the reticulo-endo- 
thelial tissues, is characterized by the formation of hard granulomas or 
tubercles usu^y of the skin and occasionally of the upper respiratory 
tract although anv organ of the body may be affectw (Poe ) 

Etiology.— The disease is thought to be a form of tuberculosis although 
tubercle bacilli are rarely found in the lesion Young individiiab are 
most often affected , 

Pathology.-The liard tuberculoid, non-inflammatory grow th con- 
tains accumulations of epithelioid cells usually' surrounded by a thin 
layer of Ivmphocytes Giant cells of the I.anghans type are scattered 
> Ann Ottil , Rhmol and lAO-nP*! • 51 130 (June) 1012 
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tlimicliout (’a^cntion anil nccro* are absent as is ulceration of the 
surface cpitlic liuin I lie histologic picture resembles that of tuberculosis 
l ie groM tbs mat i arc- m size from that of a pin-head to a large plaque 
1 iipj liiu e {HTn rejKjrtcd as occurrinf' as one or more lesions in ^ arious 
jHirtions of tlic larjiir, mouth and nose. 

S^ptoms.-Siinptoms, if present, would he those of an\ smooth, 
hard, benign growth depending upon the size and location, rhe disease 
IS chronic and mn> lastforjears 

The diagnosis is made from the appearance of the lesion and from 
the histologic examination. The tuberculin reaction is usually negatne 
^ Treatment. — 'Ihe treatment of benign sarcoid is scr\ unsatisfactorj . 
’Ihe lesions ha\c been treated by electric desiccation but without com- 
plete success. I Ictcher* remoxed sarcoid nodules from the turbinate 
and ethmoid regions in 2 cases by surgical excision without recurrence. 


NOMA 

>.’oma (cancrum oris, gangrenous stomatitis) is "a rapidlj progressing 
gangrene, beginning on the gums or mucous membrane of the cheek 
and leading to extensive sloughing and destruction” (Trible and Dick*) 

'Jlie ctiologj* is unkmomi It is usually seen between two and ten 
> WITS of age m poorly nourished children w ho h\ e in unsanharj env irem- 
inents, or who are in debilitated health. Xo specific organism has been 
found ns the causative agent It has been attributed to Vincent's 
organiMns 

Tlie prognosis is verv unfavorable as there is no response to anj 
known treatment The mortality rate has been given as from 75 to 90 
per cent 

Tlie differential diagnosis should be made from agranulocj tic angina, 
leishmaniasis, sjphilis. jaws and gangosa 


Synonyms.— Bhlnopharyngitis mutilans, granuloma gangrengo^, 
Laninloma . , 

Gangosa is described by Mjerson* as "a destructive condition of tiie 
palate nose, and certain e.xpo^ skin surfaces of the bodj ” 
Etiology.-The ctiologj' and method of spread are not knovra 
The disease is largely confined to the Pacific Islands, but has been 
observed in certain parts of Italy or in large seaport towns Some 
observers report that a majority of the cases occur in women, otbere 
believ e that males and females are equally affected It lias been report^ 
in all ages except infancj;. It is especially prone to occur in natives wno 

Propi'nqultr^r le an infiuen^g factor in the spread of the toe 
It has-been attributed to a specific organism such as a type • 

viw s or a form of syphilis Most observ eis consider it a distinct enti . 

• Arch OloIaiTn*o>.39.<™'Wune) 19N 

» Aich OtoUfTneot-lS y, 

• Liiyngoscope 43, 3M, (M*/) 1S33 
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Pathology.~“Tlie disease begins as a small nodule ^%hicli rapidlj 
l)ecomes an ulcer, usually in the mid-hne of the hard palate, hut it maj 
liegin on the niucovn of tlic soft palate or the posterior phar\7igeal wall" 
(^l\crson). The ulccrati\c proc»>s. inaj destroj the hard and soft 
palate, nose, eye and sinuses. In mild ca«es a perforation of the septum, 
or an ulceration of tlie soft palate and posterior pharj'ngeal wall ma\ 
be tlie extent of tlie destruction 

The disease may last a few months to man\ jears Most caseN ulti- 
mately rcco\er. The general health remains g(^ as a rule 

INFECTIOOS MONONUCLEOSIS 

Infectious mononucleosis (acute glandular fexcr) seems to be a dis- 
tinct cliniad entity. It occurs in epidemics or -poradicalb It is char- 
acterized hj: a market! enlargement and tenderness of the cer\icai 
Ijmph nodes; fc\cr lasting from one to three or four weeks, an acute 
lliroat infection; and an cnlargc«l spleen 

I’xamination of the hlood shows an initial leukopenia of from 3000 
to oOOO white hloo<l cells follow «! b\ a leukoevtosis of from 10.000 to 
30,000 in the great inajoritj of the cases The count maj reach 40,000 
or e\en 00,000 in some cases (children) Tlie Icukoc>to«is is due to an 
increase of the 1\ iiiphocj tcs, m.m> of winth arc atj^pical but not imma- 
ture. Tlie Te<l b!o<xl cells, hemoglobin and platelets are usual!\ normal 
A posItKe iictcrophil antilKxIj serologic-.il test (sbeep agglutination) 
eordirras the diagnosis. 

There are ^arious clinical t)i>es observed such as the acute angina 
form with high temperature, the alidominal and the insidious or chronic 
tJTic. 

The insidious tjpe may occur with little or almost no temperature 
but w ith a w ell marked IjToph node enlargement ^ 

The acute anginal tj^pc occurs most commonly in children Suppura- 
tion rarely happens The disorder improves spontaneously as a rule 
Complications are rare. * 1*110 contimie<l Ijmphocjtosis as well as the 
I>Tnph node and splenic enlargement may persist for weeks or even 
months in some instances. 

The mortality is low* (1 to 2 per cent) 

The disease should be differentiated from German measles and other 
acute infectious diseases of the upper respu^tory tract. 

ORAL AND PHARYNGEAL LESIONS ASSOCIATED WITH 
DERMATOLOGIC CONDITIONS 

Oral and pharyngeal lesions associated with dermatologic conditions 
are v aried. They embrace such common conditions as syphilis, tuber- 
culosis, lupus, leukoplakia, neoplasms, the exanthemata, Vinwnt s 
angina, and canker sores. Other rare conditions as mentioned by 
Montgomerj' are blastomycosis, coccidioidal granuloma (endemic in 

■ Ann Otol , Rhinol and Lsiyttgld . 46, 179, (March) 1937. 
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‘°™'T ClJ-ptococcu, 

Ii d. isualh a tacks Ihc brim and men, ages), sporotncbosis (usnall, 
m the form of niccta), actmram costs, tiilarein,c ulcers, xanthoma scler 
oma (Mikulicz or foam cells containing I nsch s encapsulated bacillus 
nsbociateil 11 ith plasma rells and Russell bodies), Ijmphoblastomas 
pr.l costs fuiigoidcs, Ilodgkm a disease, leukenuas and lymphosarcoma) 
fungi (liairj tongue or black tongne, usually actinomvcosis), perleche 
(lint to crjTitococcils or Monilia, usually occurring in children as a 
smooth, gray isli-n lute thickening on the mucous side of the commissures 
of t he mouth), thrush (moniliasis), lichen planus, vitamin deflciencies 
(pellagra and scur%'j), acrodynia, allergic gingivitis and stomatitis and 
mthema inultifornie 

Certain drugs maj produce eruptions of the mucosa as w ell as the sLn 
'IJicse drugs arc phenolphthalein, barbiturates, qumm and arsphena 


Stomatitis, ulcerations and biilte maj occur from aotipjTine, fleet 
anilide, salicylates^ brotnids, lodids barbiturates, qvmm, emchophes etc 
Pigmentation, gingivitis and stomatitis maj result from the hea\y 
metals such as bismuth, mercury, lead, gold and silver Pigmentation 
of the buccal mucosa may occur also in Addison's disease, acanthosis 
nigricans and hemochromatosis 

The mucous membrane may be involved m "scleroderma, herpes 
zoster, impetigo, granulomatous conditions such as yaws leprosy 
leishmaniasis, lymphopathia venereum, granuloma pyogenicum, mol 
hiscum contagiosum and occupational dermatoses” ^lontgomery) 
Any acute infectious process of the nose or throat should receive 
proper attention nie application of the ray's of light and heat from an 
infnv-rc<l lamp to the neck at the angle of the lower jaw may be helpful 


elongated uvula 

Tlie cause of elongated uv'ula is not known other than a possible 
hereditary influence It lias Ijeen attributed to a chronic nasopharyngitis 
The uv ula mav be slender and pendulous, or it may be enlarged and 


pendulous , , , 

Symptoms —In most subjects it causes but slight svmptoms or none 
at all In sensitiv e patients it often causes a reflex cough when it touches 
the epiglottis or the base of tbe tongue The cough may be spasmodic 
'ind IS usually dry Nausea and vomiting especially early in the morning 

are sometimes mentioned j i / TiiAnviih 

Treatment -In mild cases astnngent lozenges afford relief 1 he uv uia 
mav also be painted with astringent solutions of alum tannic acid 
with epinephrine In the more severe cares amputation is mdicatd 
In all Les the nasophaiynx and the otoplnysox should be examined 

'’"smneal'Sei'S7Se'u^ Aould be painted mth a 10 per cent 
r,( rviMine The tip of the m ula is then seized u itli forceps and 
dirictly forward We m this position the tip should he severed 
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with hmy blunt ‘:ci‘'sors, as shown m Tigure !(•'> B.\ cutting the 

m-uh in front wliilc tlriwn antcriorlj, the filed nit hiirfacc of tlie 
stump faces poiterlorly. This is a {mint of j)nictic.d importance, as in 
swallowing solid food the raw surf.ici* is not irritated by it 
Casselberry’s Operation —f^cciirc aiicsthe'ii b\ punting the inula 
with a 10 {wr cent solution of cocaine 



riQ ICO-TIk* araiutanou of the rlotu:»t<-l on of tin mula jii*t l»Iow the lo»er 
•xtremit)' of the muKl« The •«-i*v»r9 are ao i|>ph««l that thi. («;8terior surface of we uvula 
tnllba the wounJc<l eurfare. This the imtsoon in e^Dowinc food and m breathing 
through the mouth. 


Seize the tip of the iitiila with forcc|»s am! ilraw it directly forward. 
\Miile in this portion an upw.inl ami mothanwanl cut i» nnide with 
scissors to the central axis of the inula A siiniiar cut is made on the 
opposite side, thus Temo\iiig a wcdgc-sli.ipe<l piece of tlie inuh. as 
shown in Figure 171. 


1 


Fig 170 — Three views of the amputated uvula a. anleri ir view, h lateral view, 
c, poafCTior view 

The anterior and posterior cut edges of tlie w ound are then secured 
with two or three black silk sutures, black thread being used, becau^ 
it is easier to see at the time of its remoxal Yankauer s newles may e 
used with adxantage. Tlie sutures should be remoxed at the end ot 
three days. 
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l[™orrliaBclnsbocnrcportedaftcruiulotonn This mav be avoiitnl 
lUinilting the amputation to the portion ot the iitula belotr its mns- 
ciilar fibers timt is onl\ the thin relaxed portion should he remoted 
asjhe blood tessel, ot the mnla do not extend beton.l the Tseukr 
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CALCULI OF THE SALIVART GLANDS 

Iht present of cilculi in the salnarj ghnds or their ducts is more 
common than is apparent if one considers onl> the reported cases 
Ilarnson* fotmil J75 cases in a reajcn of the literature from 18‘^o tol9‘’6 
To these he adds 27 cases of his omi They occur most frequentlj in 
men m middle life 

Calculi ma> form in all of the s.ilnaiy glands or their ducts but the 
larger proportion about 00 to 7o per cent are found m tlie submanllarj 
ghnd or duct The parotid and sublingual glands each furnish from 
15 to 20 per cent Tliej are found more frequentlj m the ducts than in 
the glands 

Sain ar% calculi are composed largely of phosphate and carbonate of 
calcium The lesser constituents are calaum fluonde sodium and cal 
cium chlorid and a small amount of sulphocjanide of potassium Animal 
matter and bacteria form a small portion The salts of the salna are 
deposited in the duct or gland 

The causes are thought to be (1) inflammation of the mucous 
membrane with an increased precipitation of salts (2) the deposition of 
salts around bacterial masses or inorganic particles 
* Surg Gynee and Obet 40 431 1026 
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Ihe calaih gne sjmptoras nhen tlie\ grow sufficiently large to 
I I<Kk tlie duct or fn in infection induced b\ st lais of the gland and 
duct cn tl e duct becomes I locked the nffccted gHnd becomes 
wolhn uid tendtr more I'^-pccnlK 'iftcr c iting I irtnl dimness of the 
nil util H n c-ommon coinpl unt 

I reqiKiitU the calculus mn be felt b\ palpation or a probe may be 
inserted into the duct producing a rough grating sensation alien the 
tip of the probe comes into contact nith the calculus Pressure on tbe 
swollen gland ma\ force tbe sali\a or pus around the obstruction and 
« lit of the lumen of the duct into the mouth 
The roentgen ri\ shows the presence of calculi tn from 7o to SO per 
cent of the cafes 

Wharton's Duct — Ihe duct of Ulnnoii after leaving tlie stibmaxil 
hrv ghnd runs forwnni and upward beneath the mucous membrane 
of tl e floor of the mouth over the mvlohyoid muscle It lies between the 
hnginl nerve above and the Inpoglossal below until the surface of the 
genioglossal muscle is reached where the lingual nerve crosses the mner 
side riic duct ojicns on the floor of the mouth through a papilla beside 
the frenum of tlic tongue The duct is from 4 to 6 cm in length 
I robing the duct mav be dangerous as an acute eaaccrbation of the 
infection with a secondarv cellulitis may result 
Diflerenual Diagnosis —He dinerenlial diagnosis ol tVie subraaxdlarv 
swelling should lie made from lymphadenitis in the subinaxillarv area 
acute dental abscess with swelling m the submaaillarv triangle car 
emoma of the submaadlarv gland Ludwigs angina ranula mixed 
tumors of the submaxillarv gland with swelling in the siibrnaMllary 
triangle syphilis and tuberculosis 
Swelling of the parotid salivarv gland due to calculus must be differ 
eiitiated from Iienign tumors caremomas and sarcomas swellings of 
the preauncular lymph nodes due to pyogenic infection svphihs 
mumps tumors of the submaaillary and sublingual glands ranulas and 
mucous cysts of the floor of the mouth lymphadenitis due to infection 
m the teeth or tonsils and Mikulicz s disease 
Treatment “Occasionallv a calculus may pass spontaneously Hie 
use of belladonna to inhibit the flow of tlie secretion of the gland is 
contraindicated 

Calculus m the duct is removed under local anesthesia as a rule Tlie 
stone IS fixed either bv clamping the tissue below and behind the stone 
with forceps or a suture An incision is made in the long axis of the 
duct and the stone removed with tissue forceps or a scoop curette 
Extirpation of the gland may be indicated if multiple stones occur 
within the ghnd associated with a chronic inflammation chronic stric- 
tures of Wharton s duct or frequent recurrence of the calculus 

If the calculus occurs in the sublingual duct an incision over the cal 
cuius IS iisuallv sufficient for its removal 
Care should be t<aken to avoid the sublmgual artery 1 ngual vein and 
lingual nerve which are located between the duct and tongue In remov 
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me cilcili. from the siibm-ixilhij ghnd the close proiimitj ot the Imenal 
imilnpoElossilncncssbooWbeicmembered ' toe Jmgual 

MKDLICZ S DISEASE PSEUDOHYPERTROPHY 
Mikiilira s disease is applied to cases in which the sain ary and lacn 
m il Rlamls sliov, SMnmetrical swellings Other glands may be im oh ed 
i iiL p itliogen^is js not known Infections ma) play a part A eeneral 
i7e<l disease of the glandular sjstem maj be a factor The glandular 
tissue IS replaced with b-mpliatic cells 

1 he treatment IS symptomatic Medication w ith iodine arsenic and 
rm ntginotlierap\ ha\c been recommended 


PLUMMER-VINSON SYNDROME 


Jin. l*lummcr-^ insons\ ndromeischaractenzed b\ anemia dysphagia 
glov-itis and achlorlndria 

Etiology —The CTact cause of the s\ ndrome has not been determined 
It H lu irh nh\ us found m women and is frequenth associated with 
iclilorlivdria and occasionalh with a splenic tumor The achlorhydric 
iiuinii IS not neccssariK related to the syndrome It has not been 
iktirmiiud whether the anemia precedes or is the result of the dysphagia 
Pathology — 'llie anemia is tliat of an essential hi-pochromia The 
gfoNsrCw fakes fhe form of an afrophi of ffte hngual papd/ie TTie smooth 
rid tongue ippcars shrunken Fissures at the corners of the mouth 
(theihtis) and spoon nails are frequenth obser\ed Vonous lesions in 
tlie upjKT portion of the esophagus ha\e been reported such as cracks 
alirisimis luqwrkerafosis adhesions, webs bands, etc The hyper 
kiritinization of the epithelial lining of the esophagus ma\ be pre- 
c ini-crous 

Symptoms — Tlie dy sphagia usually expressed as a tightness or 
cramping of the throat and referred to the le\el of the larvrix, seems 
to be the outstanding sxmptom The dysphagia may be of sudden 
onset and subsequent attacks separated by long mtenals or the pain 
max be of gradually increasing «e\erit\ The dxsphasia has been 
attributed to a hy sterical tsiie of spasm or to lesions of the mouth of 
the esophagus such as webs or bands or an\ lesion which max interfere 
with the sensory arc of the swallowing reflex The patient frequently 
complains of a pam in the atrophic tongue 

Symptoms and signs associated with the anemia cheilitis spoon nails 
and splenomegalx would be found when these conditions are present 
Treatment —The treatment should be directed to any etiotogic or 
pathologic conditions found 


ABSCESS OF THE PAROTID GLAND 

Etiotoev -\ti inflammatorj process (other than mumps) with, „ the 
na7o“S And mth or a.thout an abscess formation mar be doe to a 
Week ng of Stenson s duet from .nflammation. foreign objects espeeialh 
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^ilnnrj calculi, a din^ct cvtciiMim of an infection from neiglihoniif; 
slnictUTt's C']>cc5ally the fn''«.i.\l of the nick nr as a minphcation 

of alKlominal or iK-hicojK rations Fursti nlH-fg' stresses the importanc-e 
of (Iclndration as the most imiHirtant itiologic factor in tin latter con- 
dition. 

Symptoms.— The s\mjitoms of an abscess of the parotid gland are 
pain, tenderness ami spoiling of the gland tspccialh after eating 
Hxmptoms and signs of \armus dcgnc^of sepsis are present as from an\ 
abscess formation. 

Treatment.— The palliathe treatment is adequate hjdration, the 
sulfonamides and 'or |)cnieinin as uidicatid, hot moist external dress- 
ings, sulx'n, themal doses of nH*ntgen rajs to tiie affected part, large 
doH*3 of the coinjxnind solution of iodine and gt title probing of Stenson’s 
duct. 

If definite c\ idence of suppuration is present and the abo\ c measures 
ha^e failed the abscess must lx* incised and drained 

Technic.— An incision is bc^pm at the le% el of the z\ goina and extended 
downward along the ramus of tbe jaw to the angle, then forward 2 or 
•1 cm along the inferior margin The skin and subcutaneous tissues are 
reflected forward e.xposing the lateral surface of the parotid gland 
Numerous Incisions are made into the c-ompartnicnts of the gland as 
necessarj* for adequate drainage I.»arge iframagc tubes are inserted and 
left in place for one or two wccLsor until suppuration has ceased Irriga- 
tions with solutions of jK'nicilbn maj lie made through the tubes 
* Jour. Am Mrd \Mn.IJ7 ISaj (NosomWrS) 1941 



ClIArTEIl XIX 

i)isi:.\sK or THE toxsils, 

iNFEcrioss ot the toMiI maj be dassified acconling to their anatomic 
cii.uipcs as. 

1. Inflammatory in uliicli the changes may be acute congesti\e, 
.UMfc siippuratne or chronic ulcerathe or gangrenous 
‘ 2 . Il^perplaslic in which the h\-perplasia may be of the pbjsjoJogIc 
f ' pe (fiereditar.v_, endocrine glands, etc ) or due to chronic inflammation 
_ 3 Atrophic cither ph^siolo^c or as the result of chronic inflamma- 
tion. 

^ ^ arious combinations of the abo^ c anatomic changes may be obseri ed 
in the same tonsil at the s,aine or different times 
In inflammatory processes focal cellular infiltrations are found local- 
i7c<I in^ areas of the epithelium The epitbeljuru may be absent or 
eroded in spots If the cpithilium Is eroded the superficial portion of the 
bTnphoid tissue will sJiow this cellular infiltration as well Granulation 
tissue is also formed in these eroded areas A normal or thickened 
squamous epithelium maj co\cr these areas later Actite ulcers, with 
polymorphonuclear infiltration of the base are occasionally present 
The purulent exudate found in the tonsillar crypts is characteristic of 
.icutc rather than chronic infections. 

The hjpcrjilastic tonsils following chronic inflammation contain 
more fibrous tissue than the ph j siologic type Both ha\ e giant follicles 
with large germinal centers Narrow liorders of cIo«elj packed Ijmpho 
c> tes are found around the follicles Lymphocytes and plasma cells 
may be seen between the epithelial cells The epithelium may show 
\acuolcs 

A normal or physiologic atrophy of the tonsil is shown by the absence 
of leukocy tes, lymphoblasts, mitoses and the diminished size and num- 
l>er of the follicles The apparent increase in the fibrous tissue is due 
to the relati\ e loss of lymphoid tissue TJie tonsillar crypts approach 
the fetal tyTie, that is they become flat and shallow’ Epithelial cy sts, 
surrounded with scar tissue, may be seen Bone and cartilage occur in 
from 10 to 35 per cent They may be regressive inflammatory’ mani- 
festations rather than congenital 


ACUTE CONGESTIVE TONSILLITIS 


Acute concestne tonsillitis is almost always associated with a gener- 
aI.Md LToph5-i.EWs As th.s subject has been d.scussed under 
pharj-ngitis and rhin.tis further consideration mil not be guen here 


ACDTi; lACDNAB TONSttlinS 

Sjnonyms.-Acute follicnlar tonsilbtis. acute suppurative tonsillitis, 
cryptic tonsillitis 
( 26 S ) 
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Etiology — I he \ inous gcncnl ctiologic factors disciis'ed under 
\cute Inflitnmator% Di'^a^cs of the No e Tliroat and ^inii would 
apph to acute tonsillitis and will not lie rcMcwctl here The chief local 
cau es of this and other forms of tonsillitis nre the local impairment of 
the epithtliuin of the erspts and the imasion of certain pathogenic 
hactena 

Local Lesion o! the Tonsil —Bacteria are onI\ ab orbc<i through dead 
or impairwl crsTitic epithelium Hence the prime retjui ite for tonsillar 
infection is an impainncnt of the crxptal epithelium This condition 
mas he hrought ahoiit ha the retention of exfoliated epitliclium and 
other dthrii in tlic era pta of the tonsil I he retention is formed b\ the 
constriction of the months of crapts from prcaioiis inflammation and 
ba the plica triangularis and plica 'cnulunans which coaer the mouths 
of «ome of the cra 7 )ts in such a manner as to prta ent the expul ion of 
their contents 1 he toxin thrown out l>\ tlie impri oned microtirgani ms 
causes the death of the crayital epithelium and thus opens the waa 
for the inaasion of the microorgani<ms into the tonsil and the general 
hmphatic and tirculatnra sa stems hentx the con titutn ml \mptorn 
in tins ill case 

Bactenologjr (Sec \cute Iftmolatic Strcptocotcic Ihroat Infcctirns 
page 240) — flic hactcnologa of acute tonsilliti embrace^- caeralpatho 
genic inicroorgamsnis B\ far the most fnK|«enl organism found in the 
acute form is the hcmola tic streptococcus and the Streptococcus \ iridans 
The pneumococci and staphalococci are found Ic^s freejuentia 

Tonsillitis Is frequenth a«sociate<l aaitli the ■'pecific feaers such as 
scarlet fe\ cr, measles diphtheria etc 

Most maestigations «how that the organisms m man\ ca es persist 
and rtinfcct the mdiaidual or spread to others It would «eem that a 
large percentage of the adult population of the class seeking pnaate 
consultation pre ent definite eaidenccs of tonsillar disease associated 
aaith tlie presence of pathogenic organi->ms producing under conditions 
faaorahle to general infection more or less serious sastemic samptoms 
In the chronicalh dl tJTUcal healths tonsils are the exception rather 
than the nile 

The disease is most common in xoung adults between the twentieth 
and thirtieth jears of life It is also common in children and more 
rare after the fortieth a ear of life 

Pathology — In acute lacunar tonsillitis the tonsil is swollen though 
the chief changes occur in the crjpts where there is an accumulation of 
leukocj tes and dead epithelial cells intermixed w ith pathogenic bacteria 
The transudation of leukocj tes occurs chiefly through the crjiitic mem 
brane rather than the surface mucosa The accumulated material m 
the cra-pts or lacuna* is sometimes entangled m a fibrous exudate or 
pseudomembrane though the pseudomembrane is not ahaaas present 

Symptoms — In this as in other acute infectious processes the 
onset IS sudden and is attended bx malaise and fe\ er Chillv sensations 
or light rigors maa mark the attack The temperature gradually rises 
until the end of the first to the third daj to 102° or 103° T and in x oung 
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children It intj rise os high os 104” to 105” T The febrile motement 
IS nccornpaiiicd by soreness upon shallowing which as the disease 
progr^ses ina> become quite painful The inflamiiwtion extends to 
the pharjnguil mucous membrane and t^en m exceptional cases to 
the tustachjan lube and the mvidk ear “3 here imj be pain in the ear 
through rtllex gources without actual inflammation m the tjTnpanum 
linnitus and shglit deafness maj also be present The lymjih node 
under the angle of the jaw w u^ualU swollen and tender as vt \s \w a 
state of grnt physiologic actnitj in its attempt to check the invading 
host of bicttrn Ihc swollen condition of the tonsil cenical lymph 
node^ and surrnuiuhug musclts renders rotary motions of the head some 
w hat painful 1 he same condition also renders articuhtion and phona 
turn iinpcrfwt the \oice lieing thick and indistinct The tongue is 



coiled M ilh 1 J elloii ish brovn. for and the breath is fetid and oflensii e 
Transient albuminuria is sometimes present especially if the attach 

“'-Se aellte7]mptoins rarelj eitend he} and the fifth or 

The febrile moiement and the saefhog and sorenen rapidl} sob, de 

,mtd the lemiicrature is normal and the aet of deglutition and the 

='’me":rS we membranena prodocts as fotmd in pseudo- 



PLATE IV 



Acute Lacunar Tonsillitis 

I <. ton il li rraj an I B*o!len Tti* mi t <■<>» ercl I \ i >cllo\ e\udst» 



Chronic Lacunar Disease 


I ‘“upratonsillar marpn i Fit roui cap«ule ot toisa I J Trabeeulte or 3«pta 
4 Degenerated and meehamealK laeertted rrypt > D lated ton'ilhr crypt 
C Fpilhel al "urface Ljmpboil ltB«ue 
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membranous and diphtberUic inflaminations but are the secretions and 
d6bns which coDipletel> fill the m-pts Occasioinlh a fibrinous exudate 
15 admixed witli the debris which gi\es it some of tlie characteristics of 
an inflaminatoiw membrane Hie protruding «ecrttion and debris are 
easiU wiped awa\ in contradistinction to the diphtheritic membrane 
which IS closth adherent to the epithelium 

The ailenoid if present and the lingual tonsil are usuallv simultane 
ou«I\ inflamed with the faucial tonsil and the \eIlowish exudate or 
debris peculiar to the faucial tonsil is usuall found in the shallow clefts 
of the adenoid and still more shallow depressions of the lingual tonsil 
Ihe debris is similar in cornpo ition to tint found in the crapts of the 
faucial tonsils 

Diagnosis — \cutc Incunir tonsillitis should be dilTercntiated from 
diphtheria Tlit following table will aid in the differential diagnosis 
although there arc cases in which the ilifftrential points are obscure 
and dependence muit !)c placc<l upon the bacteriologic findings 


AeuU laevMf lonttllO t 

Onset markp'lhyshftn nv'oftemi'er* 

lure 

Rsp (1 bound nx pul«e 
Depre« on not niarke>l 
Fxudation I m t lo Iho (on* I 
e ally the mouths of the cn pt* 
Exudate not adherent 
Fsudate soft and fnnt le 
Exudate not d st nell> memt rano 

Swollen Ijmph nodes uneotnmo ex 
eept in severe eases 
Album nuna oeeas onally present 
K]eb»<LoefQer bac Hus absent 


D pfilhena 

I Onvt r more gradual 

“ «low feeble pulse 
a Depres on marked 
4 Fxulation extends he>ond Ihe tons Is 
and IS not I m ted to the crypts 
o Fxudate closely adherent 
f Fxudate firm and leathery 

7 Fxudate membranous and may be re- 

mo'ed ID strips 

8 Fwollen lyiaph nodes common even in 

mild eases 

t> Album nuna common 
10 Klebs-toelBer bacillus present 


Treatment If temjior itiire is present the sulfonamides and/or 
iKmcillm should lie gi\cn ns indicated 
This tj^pe of tonsillitis is more amenable to local treatment than 
anj other One application of a 2o per cent solution of nitrate of siher 
if applied locally during the first twentj four hours of the disease m 
man\ instances will abort the attack Subsequent applications ma> 
be gt\ en as necessarj In applj ing silv er to the tonsil the excess of fluid 
should be squeezed from the cotton wound applicator to present it 
trickling to the larjTix where it will produce Molent spasm of the 
mtrinsic muscles The sih er salts are not well tolerated by the motor 
ner\es and muscles of the larynx and sesere suffocative sjmptoms mav 
be produced b\ inattention to the technic of its application 

ITie locil insufflation of one of the powdered sulfonamides directh 
onto the tonsils and into the cnqits seems to give excellent results 
The powder mav be applied two or three tunes dailv The throat and 
tonsils mav be spnved four or five times dailv with a 5 to 20 per cent 
suspension of sulfathiazole microcrjstals in place of the powder if 
desired The value of the sulfonamides impregnated into chewing gum 
lozenges etc in treating tonsillitis is questionable as the activ e mgredi 
ent mav not reach the tonsils in sufficient quantity to be effectiv e 
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tonsiH slioiild 1)0 rcmoied diinnR the intenal between the attads 

hyperplasia of the tonsil 

Etiology -Iljpcrplnsia of tho tonsil iistiallv beoms early m life and 

mcnt ami often undergoes an atrophic change Repeated attaels of 
mar reSlir '*'*1 “ntinned chronic inflammation of the tonsils 

mar resill n a hr perplastic condition of the Ir-mphatic cellular structure 
\ hereditary tendenej to or ergroirth of the lymphatic structures of 
the bodr including the tonsils is present m manr instances Occasion 
^ll^ the ii\7)crpln<?ii is prc'-cnt from birtli ind nn\ continue through life 



Fio 173 — ITyp«rpIacaofthetonsi]tiiacluld{X 30) AI croscop caUy the hyperpla-t c 
tons I of B ch Id presents a p ctura of ereat cellular act t ty with many large germinal 
centers where tn toscs are atmndast There la I ttle fibrous t ssue In an adult hyper 
pl&sia of the tons 1 docs not present aucb cellular act nty Germ oal centers may be 
numerous but they are small and m loses are not as numerous There is an increase in 


Pathology —In hyperplastic tonsillitis the enlargement is due to an 
increase m all the cellular structures composing the tonsil whereas in 
a fibrotic tonsil the connectne tissue cells are relativelj increased to 
the other cellular elements TTie hyperplastic tonsU m children shows 
great cellular actitiU with manv mitoses in the numerous germinal 
centers In a child the tonsil is soft and smooth in outline whereas 
in an adult it is often much harder and is nodular m outline In children 
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the tonsil ts loosch attached to the sinus tonsilhns that it can be 
removed ei'silj witliout force ’Mth its capsule mtact In man> adults 
the tonsil 13 loo'olj nttaclicd though it w onhnarilv more firmly attached 
than m children 

The hv'perplastic tonsils maj hue hcilthv crjpts but as a rule 
the reverse is true The lining epitliclium of some of the crj’pts is 
tisuallv of low Mtnlitv often homified and is unable to resist the 
invasion of pathogenic inicroorgani«ms 
Symptoms — The sv-mptoms of hv'perplastic tonsillitis are usually 
those of obstniction to breathing especiillv m children If a moderate 
hvperplasia onlv is present this obstruction mav be absent Frequent 
^re throats and colds imj be complained of or occasional earaches or 
middle-ear infections As a rule there is an accompanying hj-perplasia 
of the other Ijanphoid structures of the throat and of the I^'mph nodes 
as well 

Treatment — Palliative treatment directed toward the removal of 
the caseous plugs from the crjiits and from the pocket formed bj the 
union of the plica tnangulans with the tonsil maj be mstitutevl when 
for anv reason an operation cannot be performed 
If an hv'portrophicd or hj-pcrplastic tonsil gives rise to untoward 
local svTnptoms to constitutional disturbances or to local lesions in 
remote portions of the bodj it should be removed 
Roentjen Ray Treatment of Tonsils — Manv patients with hjpcrplastic 
tonsils are seemingly benefited for a period following roentgen rav 
treatments I low cv cr h vperplastic tonsils harboring the usual infectious 
matenal if controlled bactcrioIogicall> are found not to be affected b\ 
the roentgen raj Tlic much shrunken tonsil which is the end result 
claimed for irradiation is often found chmcallj to be as great a menace 
as IS the enlarged tonsil A possible field for roentgen raj treatment 
mav be found in reducing the Ijmphoid hj^perplasias on the posterior 
^ all of the pharj nx persisting after tonsillcrtomj 

CHRONIC FIBROTIC TONSILLITIS 
Defimtion —Chronic fibrotic tonsillitis is a disease of adults as a 
rule It may be a phjsiologic atrophy of the tonsil without sjouptoms 
but IS frequently characterized bj the more or less continued presence 
of pus in the crj'pts Accompanjing this pus in manj cases are masses 
of caseous material composed of layers of desquamated epithelial cells 
enclosing cholesterin crjstals fatty matter leukocytes microorganisms 
and occasionally calcareous deposits The masses vary m size from that 
of a gram of wheat to that of a small bean The crypts most often 
involved ate those which open into the supratonsillar fossa and those 
covered by the plica semilunaris (tonsillaris) 

This latter ty'pe of fibrotic tonsillitis frequently acts as a focus of 
infection causing various pathologic lesions in remote portions of the 
body 

Bacteriology —1 lie organisms found in the fibrotic tonsils are the 
usual pathogenic v arieties such as the Streptococcus v indans Strepto- 
18 
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llic patient freqiienth toughs up the ca«€0U3 masses which liase 
a fetid odor Lpoii exerting pressure upon the tonsil w ith a fiat instru 
ment tlie pus and ciseous misses ire forced from the cr\-pts especiafh 
from the superior ones 

The repeated remoxil of the plugs affords some relief and their 
tendencs to reform is diminished though a cure bj this procedure does 
not often occur 

The caseous masses in themseixes are not necessarilv mdicatne of 
a great amount of absorption of toxins howex er where these masses are 
present fluid pus can usually be demonstrated bj pressing on the 
tonsil This fluid pus is \erx significant of a chronic absorption of 
bactena or toxins and in the presence of some condition due to a focus 
of infection the adxisabilitx of remoxingthe tonsils should be «enoush 
considered 

These infected fibrotic tonsils are subject to acute exacerbations 
generally of a raild tx-pe the mucous membrane becoming slight!' 
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reddened There is nl«o «ome 'orencss upon swalloning The tempera 
ture IS but little clc\ate<! and ma\ attract no attention 
OccasionalK the mouth of a eia-pt becomes loscd b\ inflaramator\ 
adhesions (caceous cnc\st) and the aellnnish <olor si ows tlirough the 
thm membranous co\cring o\cr the mouth of the erxT^t 
Complications —Infections of the ton lU are frcquentl\ the cause of 
such s\stcmic conditions as infectious arthritis acute rheumatic fe\er 
nephritis endocarditis iiivocanhtis anemia cervical adtmtis, goiter 
chronic coughs and cold and a large group of nervous disorders com 
monlv classificvl as neiirasthenii I his is diviis^cd under the subject 
of Tlic Tonsils as I oci of Infection 
Treatment —If the svmptoins nnnov ili p ticnt ind recur at fre 
quent intervals or if tbe patient has cvi<jcnce <{ infection in a remote 
part of the bodv which mav rca«onablv lie assigned to ab orption 
through the tonsils the\ should be removed 
If the patient rcfu'cs removal or removal i» not advisable for other 
reasons local irrigations of the erv-pts with i «iline solution suction 
applied to the crvpts and local antfseptic ipphcations will give some 
relief 

VINCENTS ANGINA 

Synonyms —Llocrativo tonsillitis p'Ciid intmbriiious ingma trench 

mouth 

Ebology —Since \inccnt d(scril>ed a pinlluin a «ociatcd with a 
fusiform bacillus found m certain forma of iilcentive tonsillitis and 
gingiv itis the condition has been called 
^ incent s angina The dtse i^c is most 
frequentlj found m young persona 
though It occurs often m those of 
middle and later life debilitatcil 
state of health local irritative lea vna 
in the mouth such as decavc<l tuth 
inflamed gums and oral uncicanli 
ness favor the development of tl e dis 
ease which is b\ no means an niuoni 
mon one A low v itamin C content of 
the blood seems to be an important 
factor in the etiology in manv indi 
viduals Tliere is a widespread geo- 
graphic distribution of the di ease 
but it IS more common in the tempe 
rate and tropical climates than in the arctic regions It is present under 
endemic conditions m the Americas Trance and the Orient Fpidemics 
hav e been reported It is frequently spread from one person to another 
from kissing towels dishes etc 

Pathology —The lesions commonlv involve oi e tonsil usuallj at its 
upper part mav spread to the soft palate the other tonsil the pharjaiv 
or the gums It may even spread to the larvnv trachea ind ears The 
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inctnbrme co\ ering tlic patches is a pseudomembrane and is formed by 
the necrosis of the superficial hjers of the mucous membrane not bi 
etuihtion The patches ire of a gravish vvhitecolor surrounded b\ a red 
infiamcii arcoh but separated from each other by health} tissue On 
rcmo\al of the pseudomembrane which is granular and chees} m con 
sistenc\ an iilccrati%e area is exposed \ar}ing m extent and depth 
1 he ulcerated areas bleed freel} and are soon covered by a new pseudo- 
membrane ihe ulceration at times is verj destructue destroying the 
whole or a portion of the tonsil and im ades healthy tissue The spirillum 
and the fusiform bacillus penetrate the tonsil substance to a considerable 
ilcptli The} are more numerous in the immediate sacinit} of the ulcer 
Jlic microscopic cxammation of a fresh smear taken directly from 
tiie ulcer or a section of the pseudomembrane stained with Loeffler s 
meth}l blue or fuchsin show fusiform bacilli twice as long as wide 
pointed at tlic ends and with this a spirillum forming a network, around 
the bacilli The spirillum is 10 to 20 microns m length This being the 
onlj fusiform bacillus occurring in the mouth is teadilj recogmied 
when found nssociate<I with the spmllura These bactena grow b«t on 
an acid medium Tlic} wall li\e but not multiply under aerobic condi 
tions 'lunnicliff has shown that the spirochete precedes the fusifonn 
bacilli m the in\asion of the tissues 
Symptoms —flic u^ual symptoms are a subacute or mild tonsil 
htis sore mouth and gums headache genera) malaise chiJly sensations 
temperature aarying from normal to 102 5* F There ma} be no con 
stitut|onal disturbances the patient complaining onl\ of more or less 
pain on swallowing tender or bleeding goims orhemaj ha\edisco\ered 
the \ellottish patch on examining his throat or gums with a mirror 
because of a slight feeling of discomfort Occasionally the s}Tiiptoms are 
most violent great pain o? swallowing or talking breath fetid more 
or less gastric disturbance submaxillar} and cervacal l}’mph nodes 
enlarged and tender 

The ulcer ma} be single or the membrane may spread like diphtheria 
and as rapidh As a rule the ulcers are sluggish gra} ish brown in color 
and bleed casih 

An earlv sign in children is a painless unilateral enlargement of toe 
cen ical 1} mph nodes 

This disease is acute subacute and often becomes chronic the ulceB 
Dcrsi^ting for weeks or months One attack is hkefc to be /dikw-.'w 
months or even a few }ears later h^ a recurrence The organism. 
frcQUentb occur without svTnptoms » , x 

Diagnosis -The diagnosis is made by the disra^er} of the t}!)^! 

\inccnt 3 bacteria the fusiform bacillus and spirdlum m a « bn 

- - -T HI both children and adults sus 


ire cases of \ incent s angina ouuu — . 

nSat.> e for diplithma slimifd be exommed by means of a smw to 
\ ,nS onaina The same mas bn sari of donblfnl cases of susp«lri 
' oh“‘ both ... the seeondao and tert.ar, stage An exan..nat,oa 
a smear aould clear up the Aagnosis 
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Diflerentisl Diagnosis —The di«ca«'es iisualh confused with it arc 
iliphthcni 'ind «;\'j)hihs Man\ n«cs of «liat are called tilcerati\e «orp 
throat cnnprcnoiis tonsilhtJ'? are in realit\ \ mcent > anpina Noma 
and acute leukemia should be excluded 
Prognosis — ^\hlIc most attacks are more or less mild the patient 
suffering onl> local discomfort the disei'^ tends to persist for se\eral 
da\s or weeks and recurrence maj occur at an^ time Complications 
are •seldom troublesome and a fatal issue is not to be expected unless 
the larNmx or trachea becomes imaded 
Ihe fusiform bacilli and 'pirochetes «cem to be much less profuse m 
their growth when as.ociated with the diphtheria bacilli than when 
associated with the streptococci Thes liccome more actne in tlie pres 
nice of p\ orrhta dcca\cd teeth or tonsil that arc chronicallj infected 
In '!€\erc infections of the gums teeth art frequentlv lost and the 
destruction of the gum tissue and ahcolar process around and between 
the teeth establishes food pockets which sooner or later result m the 
further loss of tcetli 

Treatment —Tin n-'imiuls mpidK to the j arentenl adminis- 

tration of penicillin 1 requontb 20(XX> units gi\en e\erN three hours 
for c doves is Mifncu nt 

Topical npplieation-> < f a pcniciHin «olution in a concentration of 
■jOO units jKr ot four or fuc times diilv is a rapid md cffectne thera 
pcutic measure m most instances Glossilia and stomatitis base been 
reported (Phillips') from the uve of iiemcillm lozengis and troches in a 
few cases 

Sulfathiarole tablets (Oo gm ) dis«olvo<l on the tongue e\en two 
hours for two or three davs gut rapid relief of s\ mptoms and seems to 
be much more ifTottue than the older methods of treatment 
A 10 to 50 per cent solution of nitrate of silv er is an excellent astringent 
as IS a 5 per cent chromic acid tnchloracetic acid or a 10 per cent solu 
tion of copper sulfate The strong siher nitrate solutions shrink the 
gums and tonsillar tissue permitting better aeration and access to the 
hidden areas A 30 gram to I ounce solution of zinc sulfate is aUn 

recommended 

Tlie sodium perborate treatment of ^ incent s gu es excellent results 
A thick paste of the chemicall> pure salt should be made with water 
and spread ox er the affected areas The patient should hold the paste 
m the mouth for about fixe minutes A solution should be used as a 
gargle three or four times a dax Hie sodium perborate splits up m 
the mouth forming nascent o'^gen 
Arsphenamin or other forms of arsenic haxe been used extensixeix in 
recent j ears on the theorj that it is a specific for the spirochetes It 
maj be dissolxed m glycerin and used locally or gixen in the xein as 
in syphilis Sodium cacodx late 1 to 3 grams given intramuscularlj or 
subcutaneouslj is xerj satisfactory 
Bismuth and sodium tartrate m 1 5 per cent aqueous solution gix en 
mtramuscularlv and the gljcermated solution applied locallx in the 
same strength has gix en good results in many cases 

» Permanente Foundal on 4 20 {Februair) 1946 
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HYPERKERATOSIS OF THE TONSIL MYCOSIS LEPTOTHRICA 

the tonsilhr tissue is characterized hv the appear 
iite projections not onh from the crj^stal orifices 
but fli o from the onfiew of the Kinph follicles 
htcral pJnr\ngenI \ealls and on the lateral glosso- 


b 



Fig 1 C — Ilyp«iLen(os s ibo»ing the lyp cal appearance under low power The 
homy mus la growing from a compant lely si^lareaof the cryptal ep thel um and the 
plug ahoTs the ord nary fray ng of ts edges a cryptal ep thebum 6 homy ma cnal 
e masses of bactena d foil cles (TTood) 


Iltpcrkeratosis of 
ance of numerous wl 
of the tonsils proper 
on tl c po tenor and 


epiglottidean folds Ihis condition does not occur ou portions of the 
throat tthere there is no hmphoid tissue Ihe hmphoid tissue of the 
upper respiratoo tract howeter is so ubiquitous that occasionallt we 
mat see the little tthite projections on almost ant part of the mucosa 
In the large majoritt of cases the condition is limited to the faucial and 
lingual tonsils That it reaches its greatest det elopment on the base of 
the tongue and at a position just behind the lateral glosso-epiglottidean 
folds and the posterior part of the inferior poles of the tonsils is due 
almost entireh to mechanical reasons The contractions of the muscle 
during shallowing present food from coming m mtunate contact hitfa 
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the surface of the'=e parts and therefore permit the projections to grow 
undisturbed Although the horn^ material is quite resistant to trauma 
the bacterial accumulations nhich form the greater mass of the pro 
joction are cumK bru lied off so that tlie sire of the growth is much 
greater where it protected from meclianical disturbances 
Thperkcratosis is a condition peculiar to \oung adults and is self 
limited, from two to three \ears being required for it to run its course 
Symptoms —The s\mptoms caused b\ this condition of the throat 
are either entireh wanting or \eiw slight and are due for the greater 
part to the local irritation cau ed b\ the hard horn\ plugs If the^ 
project from the ha'^e of the tongue so as to come m contact with the 
epiglottis there i» an irritating tickling «:cn«ation which causes a hacking 
cough If thej are <50 placed as to be comprcs«ed during tlie act of swal 
lowing tl c% max gixe ri e to a «liglit pricking j am 



F lo 1 Hj I erkeratof s Cros»-*cct on of the lerm nal port on of a crypt show ng 
the concentr e arrangement of the lajers of lom> mater al and the ep thel um wh eh 
3 et II somewhat <i ntegrated a ei ll el um h bomv mater al in crypts c ijmpho d 
tasue (Wood) 

Occasionalh among the rich and xanous bacterial flora xxhich grow 
TTi such luxuriance on this bomx malena'k fnere max ^ur’K a germ pos 
sesseti of more or less pathogenic power xxhich raaj set up an accom 
panxing inflammatorx reaction in the tonsil or surrounding structures 
Pathology ^Aood states In hyperkeratosis the epithelium loses 
its rarefied condition and becomes ordinarx pax ement squamous epithe- 
lium similar to that cox ering the surfaces of the tonsil except that gen 
erallv it does not show the connectixe-tissue papillse The crypt of the 
tonsil is markedh dilated and filled with a homy ma'ss which merges 
at X anous points into the epithelium 

According to the mechamcal ciraimstances b\ which the tonsil 
is surrounded the homy mass becomes sooner or later broken up into 
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IL™, I . P«™“ tie tactena at times to penetrate 

almost but not quite to the liMn^cpitliebum 

ehboratef^ b\ these organisms must be absorbed to a 
pcatcr or Jess extent by the tonsillar tissue It is probably due to the 
fact that tlic crjTital epithelium has become an intact protectne barrier 
that a more noticeable reaction is not a common result 
Treatment —Treatment is uniiecessar\ though if the horny masses 
cau«c irritation thet roaj le remosed bj cauterization The electro- 
cautciy slioul 1 be used to dcsiroj them and the surrounding tissues 
should be pcnctratcfl until onl> health} tissue remains From three to 
(onr masses ma\ he trcatcil at each sitting at mter\al 3 of one week 

CALCULUS OF THE TONStt TONSILLOLITHS 
Small quantities of calcareous or gntt} particles are often found in the 
center of the caseous plugs filling the ciypts of the tonsil m chrome 
lacunar ton<iiIlitis TIlC^ sometimes become quite large and fill the 
cirpts and art knowTi as calculi of the tonsil or tonsilloliths Thej occur 
niucli more frcquontl} in adults than in children and at times the> reach 
an extnordinaT} size Sudi patients usuallj gi% e a history of repeated 
attacks of tonsillitis in carlier^cars 
1 lircnfried' licliei es fungi to be the e«ential factor ui the etiology of 
tonsilloliths lie finds the tonsilloliths to be composed largely of calcium 
phosphate and bases their association nith fungi on the affimt} of the 
latter for lime salts 

Tlie calculi -ire rounded or o\al as a rule but Tilth a somewhat rough 
ened granular surface They are usualh vcJIow or yellowish gray A 
conccntncahy laminated or radially striated structure may be mdis- 
tinctlv shonn in many cases 

C V A\eller made a careful research of the sections from a senes of 
JOOO con«ccutne pairs of tonsils It was found that 80 showed cal 
eareous deposits m the crypts of ono or both tonsils mcideace of 8 
per cent TJie microscopic study did not indicate an% special age of 
incidence in respect to the genesis of the smaller calculi 
Among the group of SO positive cases of microscopic tonsillar con 
mtvons of tU crypts 47 or about 59 per cent were developmgm the 

larcc so^alled actmomyces-like colonies of mixed mouth organisms 

so Lmmonly found m the ctypts of ll«= tonsd ’^.s .s the 
mode of onnn Such colonies grow penpherally mth a more or les 
cleails rajed or clubbed outer zone As they become of large size tte 
ccntnl portion dies and in the dead center June salts may be laid dojjn 
In T! oHI per cent of the 80 positne cases the origin of the tonsdiar 
«lcuh “as found to be in the accumnlated keratohyahn masses m the 

erv-pts lesrainbialmsocornmonly found in the crypts of the 

. ZtKbr t M<- N««. O Olind. 12 327 1» 5 
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such in iren when seen in microscopic section shol^s elongated strne 
of lime salt indicitmg the rmighh concentric h\er3 of the original 
material 

In the adenoid calculus formation occurs especiallj in the muco- 
purulent exudate and m kcratohs’alin 
Symptoms —The symptoms are identical n ith those of chronic lacunar 
tonsillitis nith caseous plugs m the crypts, that is there are recurrent 
attacks of mild tonsillitis nith redness nhich is especially marked around 
the affected crypts The patient may be an are of a constant sensation 
as of a foreign body in the throat The breath is often fetid 
Treatment —The treatment consists m the rerao\al of the tonsils 
or in the rerao\al of the calculus as m chronic lacunar tonsillitis If 
the calculus is not easily disengaged from the crypt an incision of the 
nail of the crypt facilitates Its remoxal Pain may be obviated by inject- 
ing a 2 per cent solution of prociine into the substance of the tonsil in 
the region of the calculus 

cartilaoe: and bone in the tonsils 
Isolated portions of bone and cartilage found in the tonsils are embry- 
onic rests of the branchial arches m many instances They are found 
only in the connective-tissue structures of the tonsil 
According to ^\ener cartilage is formed by a process of progressive 
transformation (direct metaplasia) of the connective tissue while bone 
m the tonsil always arises m such newly-formed cartilage by processes 
tt holly comparable to endochondral ossification elsewhere 

eller found the incidence of cartilage and bone to be 20 9 per cent 
Hillekowitz reports of 750 tonsils examined, 54 revealed the presence 
of cartilage, a percentage of 72 ’t\ilkmson found cartilage and bone 
m 11 21 per cent of 10 000 pairs of tonsils examined 
The occurrence of bone in the tonsil is frequently caused b\ an abnor 
mally long sty loid process extending into the tonsil 
Symptoms are absent as a rule 

TONSILLAR ABSCESS (PHLEGMONOUS TONSILLITIS) 
Phlegmonous tonsillitis is an abscess within the substance of the 
tonsil It IS not so cotnmoa as 9entonsilIar abscess 

One of the tonsillar crypts usually becomes closed thereby creating a 
closed abscess Injury to the tonsil may produce the condition 
The symptoms are similar to pcntonsillar abscess except they are not 
so severe 

The treatment is incision and drainage of the abscess with the subse- 
quent removal of the tonsils 

PERITONSILLAR ABSCESS (QUINSY) 

Peritonsillar abscess is an acute absce^ in the peritonsillar tissue 
Etiology —The cause is about the same as that given under acute 
lacunar tonsillitis Pentonsillitis (quinsy) probably results from an 
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If tlie supenor constnetor muscle ts penetrated bj the abscess an 
infection m tlie parapharjngcal spice results This penetration maj 
take place dircctl} or tlirough the leins Tlie pus ina% burrow down 
ward from this locality and enter the mediastinum The great vessels 
of the neck n]a\ become implicated in rare instances It is probable 
that cases terminating fatalh belong in this group 

Symptoms —The onset of the pentonsilhtii b contmuous from a 
preceding acute lacunar tonsillitis as a rule The temperature rarelj 
e\cecds 99*’ to 100® F whereas in the early stage of an acute tonsillitis 
it often nses to 103® r or higher 

Tlie pam progressn eh increases with the extension of tl e purulent 
accumuhtion until it is almost unbearable The muscles of mastication 
are encroached upon bi tl e abscess hence the pitient has the greatest 
difficulty m opening the mouth sufficiently wide to permit of an examuia 
tion of the throat Snallowmg becomes difficult and painful The 
disease is usualh limited to one side The salua dnbbles from the 
mouth nnd forms one of the characteristic s^•mptoms Lateral moie- 
ment of the head produces pain on account of the infiltration of tbe 

tissues of the neck in the region of the tonsil 

Thick c iscid secretion forms m the throat and it is with the ^tM 

difficultj that the patient succeeds mremovmg it The tongue is hear ilj 
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watwl and the hrc.itli fetid. Breathing is interfered witli on account 
of the '^T\oUeu mueaus. aiul suhnwKxv^ts t\s-,wi the pharstw The 
p.!ticnt Ins an anxiou-' expression of countenance During sleep he 
often has sulfocatixc .ittacks which awaken him Darvngcal djspnea 
from extension of tiie etlcma to the larjngeal tissue is fortunatelj rare. 

Examination re\ cals a unilateral redness and sw elling, as both tonsils 
are rarel\ affected at the same time. If both are affected, the second 
usuallv begins as the first subsides If both are affected at once, the 
siiffocati\e siiiDptoms are more sexere and alarming. As the disease 
progresses, the redness, tenderness, pain, and swelling increase in sex erity. 
If the abscess is in the tonsil, the tonsil itself is swollen without much 
dicplacemont of the palate and miila If the abscess is in the peri- 
tonsillar tisaue, the swelling often appears to he m the region of the 
upper portion of the anterior pillir 'Hie palate and uvula are pushed 
oxer to the opposite side of the throat Tins is partlx due to the swollen 
tonsil but largclx to the dlema cclliilitib .ind pressure of the abscess 
itself u|>on the tonsil Incision:, m this region often fail to reach the 
pus Cdxit.x for this reason, that is. the incision is carried directlx into 
the tonsil instead of into the piis c.ixitx outswle of the tonsil 

The soft palate and uxula. ns well as the pharxnigeal mucous mem- 
brane, are red and c<lcinaious The region of the tonsil is a deep, diiskj 
red color Tlie cr.xpts arc often filled with a pulp-like debris, which 
was probablx the original source of infection The infection does not 
originate in the pcntonsillar tissue but in the supratonsillar crjpts of 
the tonsil as a rule 

Digital examination of the tonsillar region slioxxs more or less distinct 
fluctuation The focal center of fluctuation is sometimes located about 
\ inch external to the free border of the anterior pillar, at the junction 
of the upper third with the middle thml of the tonsil, or it ma.x be 
posterior to the tonsil 

The duration of the di5ea<e embraces from fixe to ten dajs when 
allow ed to run its course, though it raaj extend ox er a longer period 
The termination is marked b\ the spontaneous or artificial discharge 
of fetid pus AVhen the discharge is spontmeous it usuall.x takes place 
tlirough the anterior pillar, though it occasionall.x occurs through one 
of the ciypts. In some instances there is a spontaneous resorjition of 
the cellulltU w itiioiji tlie discharge of pus 

Peritonsillar abscess should be differentiated from infections of the 
subinaxillary space. The latter condition is usually due to canes or 
infections of the molar teeth The pus may push the internal muscle 
agiainst the superior constrictor and hence displace the tonsil toward 
the median line as in x^xxinsy- 

Compbeations and Sequel®.— Complications and sequel® are rare 
Cases are on record, howe'er, in which the foUowdng conditions were 
present: Edema of the glottis from the downward extension of the 
process Strangulation from the spontaneous rupture of the abscess 
Thrombophlebitis of one of the large veins of the neck laceration of 
one of the large arteries in the submanllary region. Chronic perltonsil- 



OF TJIE TO\SILS 

liti^ w ith nil intormillont flon of nni f nmteil alKn-i. .n *1.. . t 
’’ "P'l •>'■ mlhout -i mednslmms 
Treatmern -I iill of ,»;,„c,||,„ s„lf„|,„„K slioi.Jd l« g„f„ 

i(ot (110 to 11 1 I ) 0 ^) ixr t-cnt iaiine or 5 per cent glucose 
thron imgatnins mn too to tliw hours mil hasten recoien and 
Slit relief lint to the neck nnd jaii mil reduce the muscle spasm 
froiij inasticntion ' 


Stufical Treatment — /«mioM —If fluctuation is present incision and 
ilnumgc IS unlicated 7 he local application of a 10 per cent solution of 
conine or 2 per cent pontoc-unc solution to the region of the incision is 
ustnllk siifHcicnt If rnirkctl tnsmus is present and the patient is unable 
to oiKTi the mouth siifficienth to mike the incision appl\ing cocaine 
through the nose to tin descending pihf me mn es in the greater palatine 
canal mis gne reliif from the muscle spasm 
The point of the inciMon is determined b\ the loc ition of pouching or 
fluctintion It 13 usinllx in front of the anterior pillar on a lesel with 
the junction of the upper nnd middle tlimls of the tonsil though it maj 
be in the posterior pillar or through the tonsil Manj of the failures 
to CMcuate the pus through the anterior incision are due to the fact 
that the tonsil often extends forward beneatli the interior piUar The 
incision ns usuillv made therefore penetrates the tonsil instead of the 
tissue outside of it (fig 179 ) If the depth of the incision is earned 
beyond the outer border of the tonsil, the pus will be found more often 
It should be remembered that the anterior third of the tonsil projects 
fomard beneath the anterior pillar, hence m miking an incision through 
the anterior pillir to evacuate the pus it should be made far enough 
anterior!} to escape the anterior border of the tonsil and should be 
directed in an out^ ard and a backward direction outside of the capsule 
of the tonsil If these imtomic facts are borne in mmd the anterior 


incision will ncirl} aIwa}S evacuate the pus if present If a posterior 
incision IS to be made it should be directed outward through the pos- 
terior pillar or in its immediate iicinit} , as the pus pocket often extends 
posteriori} to the tonsil 

Duseciwn —Dissection beneath the anterior pillar to reach the upper 
pole of the tonsil is seldom necessan but occasionally it ma} be emplo} ed 
when simple incision fails and pus is thought to be present 
Seize the anterior portion of the tonsil with forceps and pull it median 
wild and forward to reverse the position of the anterior pillar 
Make an incision at the junction of the anterior pillar and the tonsil 

therebN pirtiall} sepiratmg the pillar from the tonsil 

Introduce a blunt dissector through the incision and separate the 
ciDSule of the tonsil from the superior constrictor muscle (bed of the 
sinus tonsillans) until the abscess ca\iti is reached 

This method of operating can seldom fail to eMcuate the pus 
Man\ writers ad\ocate the complete remo\al of the tonsil m the 
Man} w espeoaU} in ca<=es of sepsis howe\er 
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mlnlations of pus if a general mestl etic is used the increased bleeding 
the incrca'sed menace of setting up a sjstemtc infection a\hich occasion 
alh follows the remo\ al of the tonsila when thej are the seat of an acute 



Fiq 1 0 —The I on I ark of tl e ai sule of the lon« I to e aeuato a peritonsillar 
abereas The d a.>w«t on s t aried as though the tons i were to be remo ed 

infection /ollner renewed 91 cases in winch tonsillectomj was per 
formed during the acute stage of peritonsillar abscess In 4 instances 
m spite of relatl^cl\ good preopentixe conditions fatal septicemia 
resulted Tonsillectom\ in the acute inllammatorj stage maj be well 
liome in general howe\er there arc cases m which it ma> lead to se\ere 
complications 

‘ Ztschr t Ila!*- Nasen u Ohrenh 35 509 (May 16) 1934 
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IS no questioning of the fact that the tonsils are portal, of 
<*1 stcniic infection Practic-ilh nil nnters agree that i anous pathogenic 
org-imsms and tlicir toxins gam entrance through the tonsils to the 
n^iihraiid liinplntic<«\ stems the lungs the heart thekidnejs and 
indccfl to the uliolc S3 stem through these organs 
Ho enow ‘defines a focus of mfcctioms aplaceaherefa\orab!econ 

ditioiH are afforded for entrance into the blood or l3Tnph stream of 
Inctern an 1 tlicir toxic proilucts and where the3 ma\ acquire or mam 
tun peculiar or rclitn eh high imasne power Thev make for a forced 
rthtionsliip betnetn parasite and host 
I roni n practical standpoint only the teeth tonsils sinuses gastro- 
int«“stinal tract prostate and seminal xcsicles and the female generatne 
nrgins iietxl b-' eonsidcfe<l m searching for a focus The last three named 
arc rcl iti\<I\ infrequent sites of foci of clinical importance m S3stemic 
di case 

llic tonsils IS foci of infection haxedefinitelv established themsehes 
IS nil import int f ictor m a large and growing class of diseases Judson 
1) il ind lists the following sv-stcmic diseases hai mg a possible etiologic 
nl itinnsliip to clironic infection of the tonsils or sinuses in adults 
\cntiui — ‘Nfcningifis encephalitis bulbar pals3 chorea 

niiinsthciiu psichoses diseases of the spinal cord eramal and periph 
inl nerves 

Hones JouLsnnd l/i«c/« — \rthritis osteitis periostitis sjmovitis 
tciido-v agmitis in3ositi3 

AlmenUiry System —Gastric duodenal and intestinal ulcers gastritis 
enteritis choiccvstitis gall stones cholangitis hepatitis pancreatitis 
and appendicitis 

Circi/Zitori/ — 1 ericarditis mvocarditi, and endocarditis 

li3pcrtension aortitis thrombosis embolism anemia and pernicious 


anemia , , , , 

Cemlo-vrinary SyjtcOT —Nephritis p3elonephritis calculus prosta 
titis seminal vesiculitis endoccrvicitis and stenlit3 

Respiratory System -Bronchitis bronchiectasis pneumonia broncho- 
nneiimonia lung abscess pleuntis and asthma 

Sl.in—\cnc furunculosis carbuneulosis alopecia herpes herpes 
7n,ter urticaria pruritus dennatitis and ichth) osis 

Le Ear \o.wa„d rirmf -Conjiinrtiuti. Uralite cornel ulcer 
inuf optic neuritis lit cal tract disease unpaired hearing or deafness 
tinnitus eertigo and Meniere s disease 


> Ann 0U>1 Blunol *ik 1 Lar>n8ol 36 i 19^7 
» Ib d 35 4. 1926 
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Tlie large tonsil with wide-open cr\*pts is not of great pathologic 
’Significance <so far as acting as a focus of infection is concerned Of 
much greater significance is the cmaJJ buned tonsi) flush with the 
pillars irhjch on pressure Melds a fluid pus or shows on eaammation 
minute aellowish areas which on incision pro'e to I e tins ab^cc'^scs 
Crowe' de«cnl)es tlic cnptal epiUclium and the small ulcers which 
occur deep in the cnTif! some of which do not lieal but remain chronic 
buch ulcers arc frequentK ob ciaed in chronic tonsillitis Crowe erapha 
sizes the fact that the'C ulcers are surrounded b\ a close network of 
thrombosc<l capillaries “surrounded bi a zone of plisma cells l\mpho- 
citcs and Iciikocites lhi> condition is encountered most frequenth 
m tonsils rcinoied from *:uhjc<t.s iifTenncfron tli infectious arthritules 
The failure to find am cen leal adenitis m some < f t! ese patients siig 
gests a direct blooil stream infection 



Fig iso — Ep thel «os I ciing s totu Uar crjTt partU doslroyed by uUect on {Evanston 
llosp tsi Laboratoo) 

Rosenow states It has been proved bevoiul doubt that m the 
streptococcal group more perhaps than in am other species of bacteria 
there are indiudual strains of almost even degree of virulence There 
are strains that affect in diverse manner a wide range of tissues or 
organs while others have a specific or elective affimtv for particular 
structures without noticeabl' affecting others 

Miekel* has reported on the localizing power of baotena from foci of 
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mftction m tonsils teeth prostate and cenii m patients suffeme 
from various iliscnses pc factor of specificitj or elective localirmf 

fo mil V lint lioscnovv has observed namely, that the best results in 
kmonstratin^j this selective action arc obtained m cases of acute disease 
or iluring periods of exacerbation m cases of chronic disease 
i emberton* reports 400 cases of chronic arthritis observed m arm\ 
hospitals during the W orW \\ ar Tonsillar foci of infection n ere demon 
atrable in 52 per cent dental in 33 per cent and genito-unnar^ in I*’ 
per cent Twenty per cent showed a combination of these 
Ilolsti * m reporting his examination of 203 tonsils from 123 persons 
found m tl c arthritic group that a sore throat had recentlj preceded 
the attack m 71 per cent of acute cases 47 per cent of relapsing cases of 
acute arthritis and 22 per cent of chronic cases 
Tlic tonsils and teeth are ideal locations for foci of infection because 
the areas involved are closed and depraved of oxygen The lingual 
tonsils and h^TicrpIastic pharjngeal follicles onl^ occasionallv cause 
sjstcmic disease WTieti streptococci are confined in the bottom of a 
crjpt closcvl b} adhesive inflammation and deprived of oxygen thev 
gradually acquire virulenci pathogenicitj and selectivitj which 
acqmrwl characteristics maj again be lost in the presence of oxjgen 
Apparently infected tissue no larger than a small pea is capable of 
causing a fatal svstcmic disease It would seem no relationship exists 
between the amount of infected tissue and the seriousness of the secon 
darj disease 

Intercurrcnt infections such as influenza pneumonia etc or lowered 
resistance from any cause may convert a harmless into a harmful strep 
tococcus resulting in s'stemic symptoms 
Infected tonsils may remain a local infection but as a rule even 
when symptoms are absent toxins or streptococci may enter the blood 
intermittently or continuously Tonsils once infected should be con 
sidercd thereafter a menace and should be removed as a prophylactic 
measure certainly so in the presence of a systemic manifestation 
A study of the blood by Dabnd* showed that m 40 per cent of cases 
of sy stemic disease secondary to tonsillar infection the total number 
of leukocytes were decreased and the number of lymphocytes increased 
witli a proportional decrease m the polymorphonuclear cells 
Daland states In Aie jAistfiicedS imy aiv 

nects chronic infection of the tonsils in an adult when a di^se occurs 
that may be due to that cause asfonnstance myocarditis cholecystitis 
arthritis neuritis etc and this suspiaon becomes a strong probability 
if leukopenia lymphocytosis decreased polymorphonuclear cells usually 
m association with anemia are also present 

In diagnosing intocted tonsils the internist attaches <» 

n historj of diphtheria scarlet fever quinsj recurring tonsillitis recur 
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ntig sore tJiroat recurnnp rfunifis enhrged c-ervical glanda a congested 
or beef like appearance of the antenor pillars the appearance of the 
tonsils and the presence m pure culture of the Streptococcus \ indans or 
hemoKticus in materiaU obtamw! from the bottom of a crs-pt These 
streptococci alien injected into annuals nia\ reproduce the disease 
Irom which the patient is sn/Fcnng 
Kaiser* in studving the results of tonsdlectomi found substantial 
benefits in the incidence of sore throat diphtheria and scarlet fe\er 
Cer\ ical adenitis u as r«luced and carh rheum itic attacks were reduced 
from 30 to 50 per cent in tonsiHcctomizcd children 
SvitMxiia — The tonsils or a tonsil remnant thin be suspected as a 
focus of infection « hen some disease due to some focus or foci of irifection 
IS present and no other focus is found Tliei mas also be suspected if 
t! ere is a lustors of prei lous infections of the tonsils mth an induration 
of the tonsil redness of the antenor pillars or erprcssible pus Enlarged 
cen ical h mph nodes rm\ or max not I e present L nder tl ese condi 
tions the ton«iU <hould I c u pof teal even tiu iigl i tl er foci of infection 
arc fount! 



Fo ISI—TubercuIon* of the tonsil Note the extern e fibres s with necros s and g ant 
cells (Evanston IIo-p tal Laboratory) 

THE TONSILS AND TUBERCULOSIS 

There is still a di\ ergence of opinion as to whether a primarx tubercu 
losis of the tons Is nia> ocair Some hold that the tuberculous process 
m these glands is direct vihile others contend that the infection reaches 

« Jour Am Med Assn 95 837 (September 20) 1930 
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them from the lungs through tlie l^mphitics and the blood vessels or 
l)% the flo’ft of the bronchnl secretions o\er them Both views are 
prolnblv correct m selected cases It is probable however that tuber 
culous infection of the cervical hmplntic nodes is usually due to the 
entrance of the bacilli and other microorganisms through the tonsils 
1 lus IS borne out cluu«il!v b\ the fact that suppurating or tuberculous 
Ivnipli nodes of the neck arerarclv found in phthisical patients ^Vhereas 
if the\ occurred secondanij to pulmonarv infection the^ would be 
founil frequentK in such patients 
It would seem from a clinical standpoint that a primarv latent tuber 
culous process mav exist in the tonsils or adenoid with no clinical pul 
inonarv signs or svmptoms of tuberculosis 
Most observ ers find an incidence of tuberculosis (giant cells) m tonsib 
rcmovwl at operation at from § to 4 per cent 


Cn\I*lER \\I 


lONbllLI C10M\ I\DI( \1I0\S COMPLICVTIONS 

Sanction of the Tonsils — Tlie exact function of the tonsils is not 
known It 13 pos iblc tint no function exists fcexeral theories as to a 
possible function of the tonsils haxc been suggested (1) protection 
against bactenal imision (2) glantla of internal secretion (3) a blood 
forming organ, (4) an exposed Ixmpb nwle mth a function of ehmma 
tion or excretion, (o) production of antilwd/es and (0) protection of 
tlie bronchia! tubes from infection 

Aluch has been ivrittcn and but little determine<l concerning the 
internal secretion of the tonsil J Gordon Wibon calls attention to the 
fset that "Die ton'll docs not deiclop like a hmphatic gland from 
a plexus of preexisting hmph vessels m the mc'othelium It develops 
as an ingrowth of endothelium from the second branchial pouch and 
in Us origin comes into line with the tlivonus anil the thvroid The 
thjmus originates from the third bnncliial poucli the thjroid from the 
fourth and the pantfivroid from the thini and fourtli all bv inbudding 
of the endothelial lining of the primitive pharvnx 

Tlie onlv phjsiologic propertv the ton'iU have been proved to possess 
IS the production of Ivmphocvtes in the germ centers or follicles and 
the removal of the tonsils after the first two or three vears of hferemov es 
only a verj small fraction of the normal supplv of IvTupliocvUes 

Indicabons for Removal of Tonsils —No set rule can l>e laid down 
for the remov al of the tonsiU each case retjuirmg special thought The 
general indications for tonsillcctomi mav be listed as follows 

1 Ca'cs of acute suppurative olitis media whicli have lasted more 
than SIX weeks It is of equal if not greater importance to remove the 
adenoid as well m this condition 

2 Tonsils which on pressure extrude cheesv matter or pus com 
plicated bv sjonptoms of toxic absorption or a recurrent foul odor of 
the patient s breath 

3 Infectious material in inflammation of the tonsil maj gam entrance 

to the iuhe md cgj- either duriiw^ coi^hiqg or voraitipg or in 

intense inflammation bj the destruction of the cilia of the epithelium 
of the tube Ordinarilj the ciha with their wave-like motion carrv the 
secretions from the middle ear to the nasopharvnx ^Tien thev are 
destroyed or their action is inhibited b> violent inflammation the 
entrance of foreign matter as bacteria etc into the middle ear is com 
paratively easj Hence m certain diseases of the ear which have their 
origin in tonsillar inflammations the removal of the tonsil is indicated 

4 TOen the cervical Ivmph nodes are enlarged and tender the 
tonsils are usuallv the source of the infection and if there is a historv 
of repeatecl or permanent Ivmph node enlargement the tonsils should 
be excised 
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infection due to a focus where other foci are not found 
If other foci are found and fluid pus can be expressed from the tonsils 
tonsillectomj is indicated 

G Malnutrition m children in the absence of other causes nia\ be 
considered an indication 

7 Ilj-perphsa of the tonsils with obstruction to the breathing is an 
indication for their removal 

8 Pentonsilhr abscess 

9 Diplithena carriers 

10 Tuberculous infection often begins in the tonsils and when such 
a process is demonstrated or strongly suspected the tonsils should be 
enucleated 

11 Unexphincd fevers cspeciall> m children may come from an 
obscure tonsil infection 

12 Frequent colds and sore throats are relieved in the majoritj of 
ca<!es nnd mav be considered an adequate reason for removal in the 
absence of other causes Kaiser* found the late results of tonsillectomy 
'seen in 2200 children ten jears after operation evident in the reduction 
of sore throat cervical adenitis otitis media scarlet fever diphtheria 
rheumatic fever and heart disease 

Contraindications for Tonsillectomy — lonsillectomj is usuallv an 
(Icttivc procedure and the immediate contraindications such as acute 
local or general infections svphilis blood dv scnsias enlarged thjmus 
etc should be corrected before doing the operation Other contra 
indications are certain mental and nervous diseases anomalous blood 
vessels such as the internal carotid artcrv and malignant neoplasms of 
the mouth ])harvn\orhrvnx 

TONSILLECTOMT * 

There arc manj methods of operating upon the tonsils for the cure 
nr relief of the morbid conditions affecting them and the neighboring 
structures and organs Onlv those methods will be desenbed which 
seem to be the most rational from a clinical and surgical standpoint 
and which have after long tnal given the best results 

Tonsillectomy with a Tonsil KMe and Snare —Anesthesia ma> be 
either local or general Local anesthesia is preferable in adults except 
in those cases in which for vanous reasons the patient cannot be 
operated upon m the consaous state Hemorrhage is usuallj less 
under local anesthesia and if bleeding occurs is more readily controlled 
with the patient awake The anesthesia is a matter that must be 
decided bv each surgeon as the personal element enters so largely into 
its consideration Local anesthesia is contraindicated when operating 
upon the throats of children highly nervous or neurotic subjects m 
epileptics and status lymphaticus and m some cardiac conditions 

Local anesthesia maj be induced by a preliminary swabbing of the 
tonsils and the faucial arches with a 4 per cent solution of cocaine 
Following this a 1 or 2 per cent solution of procaine is injected around 
• Jour Am Med Assn 95 83" (September ■’0) 1930 
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the capsule (I ig ISO) until complete anesthesia is obtained usuall\ 
30 to GO nunims to each tonsil is sufficient S to 12 drops of the 1 to 1000 
epinephrine should be addwl to 1 ounce of the procaine solution before 
injecting 

The position of the patient is a matter of some importance Lnder 
local anesthesia the upright or *5001 upnglit position in the operating 
chair 13 preferable flic surgeon stands while operating in this position 
Under general anesthesia the patient is placed m a supine position upon 
the opierating table A mouth gag through winch ether is administered 
should be used The position m which the neck is extended so 
that the head is in a low cr position than the rest of the bods w ill reduce 
the chances of blood getting into the lungs 



tia IS — tons I h>-po«JcnB c •>ainge 


In the furtlier description of the technic it is assumed that the patient 
IS conscious and in the upnght position 
Seize the tonsil with the \ailscllum forceps (I ig 1S4) the tip of one 
prong should be placed on the upper portion of the tonsil and the other 
it the base of the tonsil 

The incision roaN be started at the upper pole of the tonsil dissecting 
downward freeing the anterior pillar or the incision may be begun 
beneatli the anterior pillar and cameil upw ard into the supratonsillar 
space to the posterior pillar Tlie aim should be to dissect around the 
upper half of the tonsil forming an mierted U 



Fio 183 ^Ball^ns^r a tonsil forceps 


hen the upper pole of the tonsil is freed the back of the knife maj 
be used to separate the capsule of the tonsil from its bed unless adhesions 
are present If adhesions are present a careful dissection of the adhesions 
and scar tissue as w ell as the tonsil is necessary 
The posterior pillar is separated in much the same manner as the 
anterior pillar This pdlar is not as accessible as the antenor one but 
it can be brought into a lew by puUmg the tonsil toward the median 
Ime and somewhat forward This puts the attachment of the tonsil 
to the superior constrictor muscle upon a slight tension turning the 
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tonsil upon its lateral axis in svidi manner as to bring the posterior 
pilhr forward and iipwanl where it is rcadilv iccessible 

lh( cxtorml eontour of the tonsil is followed to its inferior portion 
At tins stage of the operation the use of the knife maj be abandoned 
ind a snare substituted to complete the operation Pass the forceps 
through the snare and seize the tonsil then pass the snare o\er the 
tonsil lighten the snare and thus complete the operation 

If bleeding points persist thej 
should be grasped with a blunt 
arter> forceps and ligated with 
(No 0 or 1> plain 

catgut 

llic plica triangularis should 
Ic grasped with a toothed for 
<tj« and reino\ed bj means of 
a iiirc snare or by means of scis 
v rs dissection 

Tonsillectomy with a Scalpel 
—A small scalpel and the a ulsel 
lum forceps are required A 
tongue depressor is not used 
as the forceps crosses the tongue 
and keeps it out of the way 
Technic —Induce anestliesn bv the injection of the procaine epme- 
plirine solution m the peritonsillar tissue If the procaine epinephrine 
solution 13 used 30 minims ma> be injected in each tonsil (Fig 186) 
Seize the tonsil with MiMIuin forceps one blade on the upper pole 
and the other at Us bise as m the preceding metbod Pull the tonsil 




cediannard and fomard to dislodge the anterior shoulder from toft 
the anterior pillar This pulls the posterior margin of the piBar foiOTtd 
and facilitates the introduction of the sicalpel beticMn it and the tons 
Introduce tlie Hade of the scalpel to a depth of about j inch beta em 
the imterior pillar and the tonsd at the junction of the pillar and pte 
tnangulans (Fig 1S8) Sneep the blade upaard to and oi er the sup 
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tonsilhr margin to tlie posterior pilhr Ihe knife should be \erj sharp 
for tins purpose 'Hus completed se\crs the tonsil from the antenor 
pilhr and exposes the outer a'^pect f f it to further dissection The upper 



Tia ISr —The ^anou9 roioi* tor 
injeetiDR the procaine-ei nepbr be 
eolutioD arousd the tociaJ The in 
jeetions are made between the tons I 
andthepiUart not throueh the pillars 
or in the tnnsil 



ti<5 I""— Placing the saare loop 
0 er the tons 1 after the pillars have 
lieen d '•eeied free The wire loop is 
t ghtebed thus severing the renaming 
atiarhmenta 



Flo aS8 —The first incis on m the removal of the ton-nl with its capsule intact The 
tonafl IS drawn forward and med anward from the (onsiUar fossa The incision is extended 
upward ov er the suprafonsillar margin to the po tenor pillar 


portion of the tonsil concealed in the supratonsillar fossa is freed from 
Its attachments If this step of the operation is not obsen ed the dis- 
section 13 more difficult 
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Contmue to poll upon tl e tonsil nith tho /orcops Then .ntrodure 
the kmfc through he upper pm of tie , nets, on follon elosdy to 
cnpsule of the tons.l ■,,,,1 ecter it fnim its nthelunent to the super or 
constrictor muscle ss shou n in I igtirc I'lO The branches of the tonsillar 



Fio 189 — \natom c Ian Imarks of the rsur«9 a b the nc » on I berat ug the p liars 
in the rcraoval of the tons 1 « |l ea trangular a d anterior p Uar e supratooeillar aJ t- 
likt eryp‘* or hilum of the tons I / mpratonaillar fossa p supraton I ar toarpn 

arter> are sc^erc(l m this stop of the operation They ore small and do 
not often give rise to severe hemorrhage If however some of the 
fibers of the superior constnetor muscle are accidentally removed the 
mam stem of the arten is severetl and tl e hemorrhage maj be severe 
The bleeding points sliould be seized and ligated with arterv forceps 



Fig 100 The tonsil is separated from the bed of the tonsiUar fossa to n-hich t is 
loosely attached the capsule is followed clo^ly with the scalpel care being exercised to 
avod njunng the supenor constrictor muscle which forms the bed of the tons Uar fossa 

fhe edge of the blade should he slightlv turned to the tonsil as this 
will avoid injuring the supenor constnetor muscle of the pharjnx 
Disengage the vulsellum forceps from the tonsil and place the tip 
of one prong in the antenor aspect of the wound the other ov er the 
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mncr nsiH.ct of tlic tonsil and dose them upon the tonsil (Fig 191) 
Tnct the anterior hordir of the tonsil toi^nnl the inednn line of the 
th^t, using the posterior pillar as a hinge 

Ihen, liiMng rcndcrcil the postenor pillar accessible slia\e it free 
from the postenor bonier of the tonsil with the scalpel (Fig 191) Great 
(are should Iw taken to a\oid injnnng tlie muscular tissue of either 
the anterior or postenor pillan* diinng the dissection 



lit) 101 — Tie (otu 1 u IraMR to«afd che median lino of the throat toeapoae the poste- 
rior p tiar to the knife Tl e i illar is inei«e<l to Ue liotioin of the tons I at its junction 
with the toniil 


The tonsil is now onl.t attached at its inferior portion While still 
pulling the tonsil toward the median line of the throat complete the 
dissection b\ cutting downward and inedianward The tonsil is thus 
remoaed- with its capsule intact The 
first incision separates the anterior 
pillar and the plica semilunaris (siipn 
tonsillaris) from the anterior iml 
superior surfaces of the tonsil 1 lie . 
second separates the outer surface of 
the tonsil from the superior constrictor 
muscle of the pharjma The thini 
separates the postenor pillar from 
the corresponding border of the tonsil 
The fourth incision completes the 
dissection ba freeing the infenor at 
tachment of the tonsil from the 
pharjmgeal wall 

The Remoral of Fragments of the 
Tonsil -with the Punch Forceps — 

After the attempted remoa al of tte tonsil b\ ana method occasionallj 
the base or a fragment of tonsil is left WTien this occurs it can be 
remoaed quicklj and easila bj means of a heaa j punch forceps such as 
the Ruault Rhodes or rarloae The forceps should haa e a heaa*j female 



Fio lO" —The Beck a\est method 
of beginn ne the enucieat on of the 
tons I > e b) separating the postenor 
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l»h(le with a wide flange to push the pillars away from the male or 
punch bhde (I ig 101) The closed forceps should be introduced between 
the pillars with the cutting surfaces at right angles to the pillars as in 
this position thej maj be opened and closed without cutting the pillars 
If introduced with the cutting surface of the blades parallel with the 
pillars the pillars ma\ be injured or cut away ^Tien properly placed 
the forceps should be pressed into the tonsillar fossa and opened and 
closed until tlie remainder of the tonsil is completelc remoced 



Fia 103 — Th« removal a ton« 1 (ragmeol » ih the Ttuault tons I punch forceps 

^Mien tlic punch forceps arc rerooced the inde\ finger should be 
introduced into tlic wound to search for otlier fragments of the tonsil 
lliese fragments feel firm to the touch and m sharp contrast to the 
smooth and soft bed of the sinus If fragments of the tonsil still remain 
in silu introduce the punch forceps and remo\ e them or if preferred 
thej maj be dissected 

Hacmg completed the operation mop the tonsillar fossa free of 
blood and search for bleeding points If found seize them with a 
blunt forceps and ligate 



Fic 194 —Robertson a tons ( kn fe 


The Sluder Guillotine Operation ^—^'befunSamenfdiJacts unciefijang 
Sluders technic are three in number namelj (o) The guillotme will 
remoc e the tonsil with its capsule intact provided the tonsil is pushed 
through the fenestra of the instrument 

(b) The tonsillar fossa (bed of the tonsil) is freely moaable allomng 
the tonsil to be dislocat^ forward and upward a distance of about 


IJ inches , , 1 ^ 1.0 

(c) At a distance of IJ mdies antenor and superior to the tonsil is 
located a bony prommence on the mandible called the emmentia 
1 WluU » and Pyfus described a aomewhat a milar procedure for the remo al of tbe 
tonsila by the gudlot tie (Lancet <=ept«mber 17 1910) 
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ih eol ins fins eminence corresponds to e location of the hst molar 
tooth 

These facts ace put to practical u e in the Sluder operation The 
tonsil js dispheed fonnrd and upward o\er the tubercle which m turn 
pushes It througli the fenestra of the guillotine the guillotine blade is 
then pushed home reraoMng the tonsil with its inaesting capsule 



' n pos t on for the remo a 


Technic —In the removal of the rtgkt loiml the patient in the upright 
position the Sluder guillotine is grasped bv Us handle w ith the operator s 
right hand and intr^uced through the left angle of the mouth until the 
distal portion of the fenestral margin is in contact with the inferior 
and posterior portion of the tonsil 



F a lor —Tons Is removed by the gu Hot ne (Sluder) 

The instniment is then pressed firmly against the tissues which 
are drawn forward and upward for a distance of about 1 inch The 
tonsil then rests over the eminentia alveolans which pushes the tonsil 
through the fenestra of the goiUotme (Fig 199) though it maj not 
push it all through the opening If the blade of the instrument were 
forced home at this stage of the procedure the tonsil would not in all 
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p^ol)•^blllt^ be rcm()\cd in its entiretj, mth its capsule intact Instead 
onl\ tlicsuperficul portinnoftlietonsil would beremo\ed To ob%nate 
this mislnp tlie tonsil is drawn a little farther fon\arfl until the distal 
margin of the ftncstra rests almost upon the apex of the eminence 



The handle of the msteument is then slightly depressed to bring the 
inferior portion of the margin of the fenestra in firm contact with the 
inferior portion of the tonsil Tins lea\es the tonsil exposed to new 
(Fig lOS) i he left index finger is then u«ed to push the tonsil through 



FIQ lOS — «luder s tons 1 operat on First step Placing the fenestra behind the tonsil 
and in front of the posterior pillar 


the fenestra (Fig 200) The blade of the Budlotme should howes er 
be gently pressed against the anterior portion of the tonsil to hold 
ft ifposdion nhile the balance is bang pushed through the fenestra 
with the tip of the left index finger 
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In the tliird step of tfie operttion tlie remundcr of the tonsil is pushed 
through the fenestri with the tip of the left index finger As the tonsil 
continues to piss througli the fcnestri the bhdc of the instrument is 
■idMnccil b\ gcntk pre<^urt «ith the tlmmh of the right hand 



liQ IW — '*«'ond itcp the tooal d oealed f rwafd o er the al colar em nenc 

'Hic tonsil tissue is res<lil\ detected b\ the sense of touch is it la 
finn in 1 nodular nhcrcas the mucous memhnne is soft thm an 1 
Muooth m texture Ulien the tonsil is complctch through the fenestra 
of the instrument onls the smooth thin mucous membranes of the 
anterior and posterior pillars he bettveen the t p of the finger and tl c 



distal margin of the fenestra The blade is at this time adianced until 
only the two mucous membranes he bet’aeen its cutting edge and the 
distal margin of the fenestra 

The blade is then forced home with considerable poiver both hands 
often being required for this purpose if the blade is dull 
This completes the remoaal of the nght tonsil 
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Position of the Surgeon tn Itelalion to the Patient -^\hen the patient 
IS in the upriglit position, tlie left tonsil is ^emo^ed mth the guillotine 
grasped in the left hand, the index finger of the right hand being used 
to force the tonsil through the fenestra of the guillotine In all other 
respects the technic is the same 



The Ballenger>SIuder Operation —Sluder’s guillotine has been modi 
fied b^ adding a scissors hindle (Fig 201) ahich greatlj facilitates the 
work and rcf|uirc3 \er\ much less, muscular power to cut through the 
tissues llic instrument is supplied in three sizes of blades 



r.Q 20’ -Tonsillectomy with the BalleDgcr^luder gu Hot ne The tip of the mstru 
ment is placed behind the tonsil and in front of the poatenor pUkr The lower pole of 
the toaail is eusased first 


The tonsil is pulled against the tip of tlie finger instead of the ah eohr 
eminence as suggested hr Sluder This accomplishes the same purpose 
and simplifies the ivhole procedure 
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Technic' of Sallenser Slnder Tonsillectomy —In remoiing the right 
tonsil the guillotine is held m the nght hand ind inserted through the 
left side of the patient s mouth until the distal portion of the instrument 
IS in front of the posterior pilhr and behind and <;hghth below the lower 
pole of the tonsil (I ig 202) 



tia •’0.1— Tie I t 1 drann forward And upirarii Counter pressure sfuroshedlv 
the ndrs Sneer of the ne Liee*! band 

The loner pole of the tonsil is now tngiged in the ring of the instru 
incnt Tlie indev finger of the left hand is placed oi cr the anterior pillar 
to furnish counter prc'aurc and b\ gentb rorking the instrument -tn 
an updind^lown motion (upright position) the upper pole will become 
engaged through the ring \t the same time pressure is made by the 
index finger of the left hand on the tonsil (through the anterior pillar 
Ijg 203) until the bo<l\ of the tonsil is felt to slip through the ring of 



Tio 01 — \s the tons 1 bccoipca rngsged ntberngofthe nstruipent the blade s^radu 
ally pu bed boine 

the instrument Wien this occurs the entire rim of the fenestra can 
be felt by the finger If a portion of tlie tonsil is still m the ring it can 
be felt as a soft mass and further mampulating is necessary 
IIa\’ing pushed the tonsil through the fenestra the blade of the 
instrument is pushed down firmly but not severmg the tonsil (Tig 204) 
The handle and shank of the instrument is brought at the same time 
o\er to the right side of the throat (Fig ^o) and the handle of the 
• The fechn e as p en s that employed by the author (H C B ) 



301 TO\SlLLrCTOm^l!ID,CATIOHS-COVPLICATIOllS 


mstrumcnt ,3 rotated upward to help l,ft the tonsil out of its bed and 

^1^0^11,0 S t *''= Pt«ure of the 

bliric on the 'itt'iclunents of the se\eml tonsj] js rela\ed 



Sufficient pressure should l>e mide to se\er the attachments of the 
tf\nsil If a semi sharp bhde is used the pressure from both hands is 
iicccssarj If a portion of the tonsilhr attachment is still adherent 
after full pressure on the bhde Im been exerted slight traction on the 
instrument aill finish the severing It is ne\er necessary to use the 
finger or knife for stripping tl c tonsil loose If desired the blade of 
tbc instrument mas be kept slnrp 



1 be left tonsil is remo\ ed as described for the right except the instni 
ment should be held m the left hand and introduced from the right 
side of the patient s mouth 

In all types of tonsil operations including the guillotine it is necessar% 
to remove the plica tnangulans and the excess Ijmphoid tissue in the 
region of the plica This may be done by grasping the plica inth a 
forceps or hook and msmuatmg a snare around the mass It mav be 
done more quickly easily and as effectisel> bMneans of tonsil scissor 
of the Aletzenbium tjqie The plica is grasped vMth a slender forceps 
Ihe convex surface of the scissors hugs the base of the tongue I et«een 
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the inner surf iccs of tlic nntenor iiid po tenor pilhrs completelv sepa 
rating all the nttachmcnts of the Umphotd inisa 
The objection unde to the fpiillotinc t^p^ of in'jtniment is tint tlie 
Ulterior pill ir is «otnctnncs cut Tins objwtion is not ba<:ed on e\peri 
dice, aa the hhde of the m^tnunent mn be made to ‘^%er the attach 
incut of tlic pillar as clo'c to the tomil as dcsinxl indeed the tende^c^ 
of the instrunient is to Imp tlie capsule of tlie tonsil 
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The Ballenger-Sluder Operation Plus Dissection - \dditional dis 
section of the posterior pill ir is uh is.d)le in ^ iinc c ncs Deep adhesions 
of the tonsil to its mnscul ir he<l irc c jictt ilK found m ca«es pros loiislj 
subject to (|inns\ or npeitwl severe inpiiiis \\hen such adhesions 
are present it is difiicult to drig ton d from the tonsillar fossa 
apiinst the finger without prev n u I' <li» e< tiiip tlic posterior pillar free 
from the tonsil Ilnsmav iKnIonevvitb ns ors or knife 
N era small thin ft it tonsils ire not smttd for Tcmos d bs the bhideT 
metluxl alone is tlicrc is not cnoiigli siil> tanct or bulk to the tonsils 
to allow the instriiincnt to rcidiK enppe tliini However if the pos- 
teiiOT TTiaTRiTi of tVic tonad is freed svifbeventlv to permit the instrument 
to engage it the tonsil can be rcmoveil readilv It is ad\is<able to use 
tlie smallest sired blade for tlic sin ill tonsils 


Compbcations and Sequel® of Operations on the Tonsils 
Hemorrhage -In children hemorrhage of ft severe tvpe is rare 
whereas m adults it is rmich more common on account of the larger 
development of the vessels and the greater abundance of fibrous con 
nectiv e tissue w Inch offen, more resistance to closure of the i esseJ 
There are fiv e arteries suppUmg the tonsil all branches of the external 
carotid arterv namelv facnl lingual internal maxillarj ascending 
pharjmgeal and descending palatine Tlie tonsillar and ascending 
palatine arteries arc branches of the facial The descending palatine 
IS a branch of the internal maaillarv , 

Tiiree arteries the tonsillar the ascending palatine and the ascending 
pharyngeal pass upward on the outside of the superior constnetor 
muscle winch they pierce as tliev turn inward to ramify the tonsil and 
faucial pillars Just before entenng the tonsil they break up into sev 

’’'toc anSfoS post; nor p.Ha.a ta. e arterial ta.gs couK.ng througl, 
them hoamer tl.e imm trunU of the arterial branches are external 
to the palatoglossus mustlc 
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If bleeding points occur thc\ sliould be gnsped with artery forceps 
nnd Iig-itcd with a small siz«l plain catgut Hus should be done before 
the patient Ic i\ cs the operating room If the patient lea\ es the operating 
room with a dr\ throat sectmlar> hemorrhage \erj nrelj occurs If 
it docs (and the patient lus not nisf<l his blood pressure bv exertion 
straining etc) a seconilarx infection or a preceding acute throat infec 
tion should be siispcctcfl M »n\ cases of persistent or recurring bleeding 
are due to tonsillectomies jarfonned diinng the presence of or immedi 
atelj after in tcutc no^t or thro it infection biifficient time should 
thpsc following till‘d infections to permit the mucosa to resume its 
normal color without rwlnessorotlur signsof congestion 



bWri.,,,: .raiill' ,r„u„d the «th to .e>enth p»t 

oDcratucrln mu be due to infection trnimn from eeirinR the throit 

iLshins etc Mtnmm C ileficicnct or some Hood diserasia Recent 
meeticatiom hate ahonn that in important factor in mam eaaes u 
the reduction m the prothrombin of the Hood induced b\ the admin 

‘^rr;.feahet,,.£ 

tl'lLrhhrelpr.Uml^tdr".^. ect d„aa.e of .u.he.ie 
I Arch Ototaiyneol ^ 
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Mtjmin K ii«i*ssir\ to pountcmct *1 gi\eii amount of the salic\lates 
h IS not been (leternuncd as \tt but icctutling to Shapiro approxtmateh 
1 mg of s\ nthetic \ itaimn K i-> rctjuirccJ to neutralize tht effect of 1 gm 
of acetal alicvlic acid 

Sulfathiazole lozoiigC' or cluwing gum ii «1 tlirec rr four times <laib 
or a a to 20 pir cent siilfathi »/ok sus]Kiision spr i\ tcl into the tonsillar 
ti\ Oil’s tend to rcdiitx the jwisMbilita of tin tcndenca to secondara 
infection mil infl nnnntion of the civitus 
Coagulation Tests —The c\mu d aalue of blood i-oagiil ition tests prior 
to tonsilha-tnina is doubtful 

Illrctlwfj lifiie aaould be more a diiable ptrlnps than cojgiilition 
time if It cinild lie obtamnl with some degree of ictairaca 

( (Kiifiilatum Ttmr Tcrhntc - \ finger or the lohe of the ear is 
ileincil aaitli alcohol and then cinteil with iietrnlatiim \ deep puncture 
IS 111 that \ tlroji of blood will exude without pressure onto the 

petrolatum wacred surf ice \t the cnil of one minute and at fretiuent 
mtiraals thircifter a fietrolatuin eiaerod netxlle is passed tliroiigh the 
drop of IiIoikI until the clot can lie hftoil llie normal coagulation time 
for tl IS method is from taao to ten minutes 

\tiother method to detcmuni the loigulation time is ba the use of 
fiae or SIX t ipillara tidies dmut It) tin long md with a lumen diameter 
of from 1 to 2 inrn ( iboiit tht mzc of the lead in i pencil) 1 he capillar) 
tubes arc filltxl from tiie ilrop of IiIoihI and thtn one tube is filed m the 
center and hroken into two p irts eaen one-half to one minute until a 
fihrm thrtad appears between the fragments as thea are sloaala separatetl 
rhe normal c-oaguhtion time ba this mothoil is from three to slx minutes 
Ukedius lime — \ detp cut is madt so that the blood will ooze with 
out pressure The drop of blood is rtinoacd eaen one-half minute ba 
means of a blotter or filter paper moistened aaith normal salt solution 
Pressure on the cut should be aaoideil Tlie time for the bleeding to 
stop spontanemisla (normal Wccibng time) is from one to three ramutes 
a blmlmg time greater than fiae minutes maa be considered abnormal 
Pulmonary Abscess — Euology In a studa of 9f) cases of pulmonarj 
ibseess made bs Gloaa icki in the St l/mis Cita Hospital and other 
institutions he found that the incidence of pulmonarj abscess was 1 in 
eaerj 358 tonsillectomies 

Pilot and Daais' haae showm that in lung abscess the infection seems 
to ansc largel) from the organisms usualla present in the mouth and 
upper respirator) passages The spirochete and the fusiform bacillus 
are important pathogenic agents in the production of lung abscess 
Aspiration of infected matenol from tlie tonsils is a possible and 
sometimes unaioidable cause of a lung abscess The use of a suction 
machine during operation will do much to prei ent this mishap Many 
obseners haae shown that the majontj of patients who bleed profusely 
under a general anesthetic for the remoaal of tonsils and adenoids ha\ e 
blood in the tracheo-bronchial tree 

> Arch Int Med toI 34 (October) 1924 



!0s ™' w/f(rawi_;\o/cir;o\s-com;ci™\s 

t..r> L t l"fa l" '■PP" '“P'™ 

Ii>i!LV ''"''*“" 1 '^ '/ ■'" infection is Kimcd from the throat to the 
h i t " ".t "■ ''“t' finnil tlieccri.eal Ijraphafcs 

follott alone tl'C B.iirM, of the Intcrml jnguhr ie,n and empti into the 
\ ujons sistiin in tl e ingle Iwtnccn the intcrml jugular and the sub- 
ai\nn\tins 

In cnimcctinn with the men iscil occurrence of hmg abscess following 
tonMllcctoin\ it should be recalled that there h an increased occurrence 
of lung flbscisi in iwnons who Ime had no openfions on the tonsils 

Sjrmptoms —If puIinonar> «l»sccss docs follow a tonsillectomv the 
iin 1111)11 nni occur umnwlntelj or be delated If the iniasion is 
dclaMil the patient docs not do will m theinterv d between the opera 
tion and the first signs of inxasion Ihc actual iiuasion is usually mam 
fistial h\ a chill or cliillj icns.ition followed 1 >\ a rapid rise in the tem 
jKntwn. which assumes ft septic clnracter I’ain m some area of the 
lung IS iisualh present Cough is a \cr\ eiH} sjinptom Odor of the 
bn ith Is quite I c)i iricfcnstic siwiploni Profuse heai i puseapectora 
tinii which iin\ iKCnmcrusta isthec-aicprigres es ispresentasanile 
Ilemorrli igc in i\ occur I’rofiiit sweating it night is characteristic 

i lie 0 irlicst pin sic d signs arc those of an infiltntcd area frequenth 
iiiincognir^ihlc in the carh stagt becoming more clearl\ defined on 
sucxvs nc <! ns ihc rocntgcnognm is of great help in the diagnosis 
DifTerential Diagnosis — 1 he condition must U differentiated from 
tumor < f tilt lung hronchiccUsis chronic bronchitis with peribroncliml 
infiltntion and at times from Hodgkin s disease 
Treatment— In in acute or suipecfcal case the patient should be 
plac«l on full doses of one of the siilfonjmides and/or penicillin 
Postiir d drain igc slioiiM lie u-.e«l to an! in the einpt\ ing of the abscess 
IJroncliO'iioin !•> u eful in subacute an 1 chronic cases if the abscess 
IS ccntralh locitixl 

In a ftw rire instinics external dninige is iiccessarj 
'wiI)lK>rti%e treatment sliouhl l)c guen as m heated 
POUOMYELmS 


J he question of jicrformmg a tonsillectoro\ and adcnoidectom% dur 
ini: the Tieriod of greatest incidence of pofioimehtis m the fate summer 
ind i irh f ill ii not been decided fulh at the present time How e\ er 
if an\ question of n local epidemic is present in an% roinmunit\ or 
,rln the oiiention diould be *''"P‘' ' 

I, „ siibsiditl or until eooltr ueidier has irm«l * 


hull/r ™ bulbospni tl tepe ot polioiuj elite '“"'f.,'™" *" S™ 


-.ti.." - «oo*e,o,n.ed 1*-^ 

’''Rearowth S thriSs -E^ratonsillar tissues often contain hmph 
„,<ftS°"(oLon tonsillectomy in nh.cl. .he mam tonsil mass 
, f Anal u EntwcUngBinechn 30 1 I90S 
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IS c-onipIittK nmoMHl in. sites for future 1\iiii>1iokI lispcrpl isi i ui 
")0 p<r nnt i>f all cnseb No metlioil of tonsiilci-toinj Ins bc^n 
ns \(t tint nisiin“S the patunt iRninst tlie future recurrtiice of 
niphoid ti sut in tlit toiisillnr foss i flit caU'C for tins postopcratn e 
lij'pcrplnsn is due to constitutionnl and mdnidunl fnctors as jet not 
know 11 '1 his postopernti\ e Ij mphoul tissue inn\ lie the site of n further 
focus of infection, ho«c\er it frcquentlj hns no clinicnl significance 
Ihe regrowth occurs in children much more frequentlv than in ndults 

HYPERPLASIA OF THE THYMUS GLAND STATUS 
THYMICOLYMPHATICUS 

'Ilic tlunius IS n ducth^ss Kinplioid ginnd It is well de\tloped in 
late fetal life It reaches its highest dc\cl<»pment about the end of the 
second jenr although it occasion ill\ remmns 1 irge m the adult After 
the second \cnr it re<liices in size nn<I is for the greater pirt changed 
to adiiHist tissue llocntgeiiograuis of the tluinus in 'oiing children in 
the tonsil ind adenoid age re\c il in uilii^einint in from 3 to 4 per 
cent (bclnll') 

Tlierc IS some doubt in regard to the causal rchtionsliip of an enlarged 
thjTnus to sudden death in infants These cises seem to be more com 
plex tinu cm lit cvpl lined bv a piiroiv loc-il ciuso There is u&uallj 
'in associated status tlijanicobmphatieiis and also an association of 
other constitutional dcMations and enJoenne defects Cases of sus- 
j>ected tlumic deaths ha\e been rccorde^el in winch the necropsj failed 
to rL\eal cnlirgcment of the thxmiis flie th\inui> mn produce signs 
of obstruction tli it in n bt the cause of dt ith m somi few cases Carr” 
studie<l uiO ca«cs of sudden <leath in cliitdren under ten \ears of age 
Suffocation sccnieil to be tlit nusc of dt ith in lUa instances In 49 of 
tlicse sufTocititc oibts pithologic changes were found in the tlnmus 
ind the Umphatic s\stem Tracheal obstruction due to an tnlargcd 
tlnimi-5 was found in 12 eises S.\tn patients were chssifiefl as st itus 
tin mifo-hmphaticus and in 0 of tlit^se an anesthetic had been gnen 
slinrth Iiefort tl e terminal asphaaii 
Symptoms —1 he enlarged gland maa gi\e symptoms b> pressing 
upon ti'e track'cj even to the erieot of reducu^g the anterior posterior 
diameter and hence would give rise to difficult in respiration and 
secondarilj in nursing as seen by strangling at the time of nursing 
Tliere maj also be a peculiar stndor a crowing respiration in both 
phases, due to the obstruction The great vessels in the neighborhood 
inaj be pressed upon as well as some of the more important nerve 
trunks thus secondarily causing difficult respiration and circulation 
with the resultant cyanosis on crying convulsion asthma and general 
respiratory infections 

Treatment —The preoperative treatment with the roentgen ray wiU 
reduce the hazard of the subsequent operation 

‘ Ann Otol Rhinol and Lsiyngol 62 7S2 <‘5eptember) 1943 
» Jour Pedmt 27 1 (Julf) 194o 
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DiSRASis or Tin; ADi:xom AXn lingual tonsil 


ACUTE LACUNAR INFLAMMATION OF THE ADENOID 


f„l I „ f , r ol fairiy S) mmetriK.1 

loU, b, <!crp/„rra«s a saip-tfal d,rect.on, ,h,ch 

maj Ik scpiratr,! from eaci, other like the fat es ot a book Postmorh 
am aomctimca anlcnorly there la a caraed fold coaneeting all of them 
In the middle there is a deep lissure-the reeessus medium-to ahieh. 
in some iiistaneK,a hliiid caiml leads This fissure nas fonnerly errone- 
ously dcsenW as an independent structure, the bursa phaiyngea, 
ntid, when infcctc<l, js known asThomnaldt’s disease. 

gencraf ctibfogic factors of acute infections of the 
adenoid arc the same aa that given in “The Etiology of Acute Inflam- 
matory I)i«oa<M’ of the Nose, Throat and Sinuses” and will not be 
repeated here It is usuall.v assodated mt|, an acute tonsillitis with 
similar genera! and local causes. 

The (ii«ea«c is confineil largely to children and j oung adults due to the 
normal ntroph,\ of the structure that occurs after childliood Occasion- 
ally the adenoid persists into adult life in which event acute infections 
similar to acute tonsillitis toa.v occur. 

Symptoms,— Infection of the adenoid is rarely recognized as such 
on account of its hidden location back of the postnares and the soft 
palate The condition maj be seen, however, with a postnasal mirror 
'Hic crj-pts or lacuna: may be filled with a j-ellowish-white etudafe, 
composed of epithelium, infl.ammatorj' exudate, and pus cocci The 
secretion is often so fluid as to ooze from the erv-pts and coalesce with 
that from an adjoining crjpt. At times the adenoid is only red and 
swolien. 

Tlie disease is usually accompanied an initial chill, rise m tempera- 
ture, swelling of the cervical broph nodes, and a somewhat prolonged 
conv alescencc similar to that of a lacunar tonsillitis 
Acute heunar inOsmmation of the adenoid does not occur as often 
as acute lacunar inflammation of the faucial tonsils This is probablv 
due in part, to the absence of the deep and compound erv-pts that are 
found in the tonsil The inflammation has a strong tendency to temr 
The nose becomes obstructed and the voice quite nasal or void of 
resonance. There is an indefinite ^in in the nasopharj m but not 
definitely located as when the faucial tonsi s are diseased The l.vrog 
nodes at the angle of the jaw and in the deep cervical region mav be 
swollen and painful upon pressure. ^ _ -rMfpr 

The fever is cvciical, being less severe m the morning and ^eafer 
at nirfit It may continue for several da^-s and leaves the patient quite 
exha^ted. The adenoid enlargement continues for some tune, often 
( 310 ) 



CUllOMC inPFHPLXSTIC ADESOID 3U 

pcninntiilK Tfter tin fc\(.r subsides ml caists more or less nasal 
obstruction 

To one not 'iccustoiiu'tl to exainiiiing the ii isoplnrj nx the following 
suggestion is of gnat snliic in ranking a diagnosis If the tongue is 
dr\wn far enough forssard with a longue depressor to see behind the 
palatine arch tlic saIpingo-phar\ngcal fold the so-called lateral 
column ma% lx? found to Ih deeph reddened and studded with \ellow 
follicles lliis condition is characUristic of a similar condition of the 
idcnoid 

I’ltients fr«iucntl\ comp) tin of a fcclmg of fulness and pressure in 
the cars if the swollen adenoid presses upon the mouths of the eustachian 
tubes or if an assix^ntcd congestion of the tubes is present 
Treatment — Ihe u ual local applications as given for acute tonsillitis 
usuallv irritate the nasoplnrvnx and should not be attempted gargles 
do not reach this area However met ipl en 1 to 2 t 00 merthiolate 
I to 1000 or 1 2 per cent mercuroehromt solution seem to be of value 
with a minimum of irritation Thev should be applied directlv to the 
iiifectcil adenoid b\ spraving swabbing or dropping through the nose 
i 1 1 «ulf{)nanudc*s or pi nti dim 1 1 ul I 1 1 giv i n is mdicateil 
riit patient should be kept m Ixxl until the fev er abates or a few dav s 
longer as the prostration is severe OnK a light diet should be allowed 
\fter complete recoverv thcadiii id whether large or small should 
be removed 

CHRONIC HYPERPLASTIC ADENOID 

Synonyms \dcnoi(l vegetations pharvngeal tonsil 
Etiology —The chief cause of enl irgcmcnt of the adenoid is the irnta 
tion and inflammation winch occur in the nasopharynx during attacks 
of acute rl initis or mu t f tiu ev intheiintous fevers The same stimula 
tion m adults does n t tansc Ivmpl oid bvpcrplasia to a corresponding 
tiegree 

Chronic hvperplasia of the adeiio d is hereditary m many instances at 
least there is a favuly d ar iderisiic perl aps on account of a similar 
environment and similar anatomic conformations predisposing to infec- 
tion of the nasopharvmx 

Climate probably plavs a part in the adenoid hyperplasia as a cold 
damp changeable climate subjects the mucosa as well as the general 
system to repeated shocks which lower the vitality and render the 
Ivmphoid tissue an easy prey to infection 
The condition is confined largely to children 

Bacteriology — The organisms m the naso phary nx tl at prove patho 
genic for their host arranged in the order of their frequency are 
Streptococcus viridans Streptococcus non hemolyticus (other than 
vmdans) Streptococcus hemolyticus and Staphylococcus pyogenes 
aureus Micrococcus oatarrhalis Staphylococcus pyogenesalbus Bacillus 
pseudodiphtheriee Pneumococcus and Bacillus of Fnedlander 
Pathology —The essential change found bv microscopic examination 
m these enlarged adenoids is a hvperplastic one 



»2 ws; ISM 0 , rnr wt\on, ^u, usgval tonsil 

nr/ci n.'Z'ri,'' "' 7 ”’'“'“ ""I ''J'P'nil I'tic uIhiokJ that usually occurs 

111 111,' ' “f ' ‘’“‘■'"P'"™* “f fil fous tissue that takes place 

hhirwl o[ “Jcnoil li\pcrpla 5 ta commencing around the 

ts'^Is m\a(ling the l>inplioi(l tissue and replacing it This 
^ »>dependcnt of the age of the patient and is 
t one tint ncass.iril\ (omnicncis nt or after piibert\ but ma\ occur 
at all ages 

SymptoiM — llcstlessiK S.S dimiig tU night is a prominent ss-raptom 
the patient often throws the co\crb off during the unconscious rolling 
and tossing which is so chancicnstic of mouth breathers Night terrors 
are also frcfiucntl^ comphinedof cspecia//^ if (he child is troubled with 
cnunsis lhc\ arc in all prolxabiht^ due to reflex causes and to an 
excess of the h ilf w aj products of mcLahohsm 
The mental famltits arc often much impaired in adenoid subjects 
Apro«<.xn or ihfTicuIt attention is xerv often present The child is 
listless uid li IS diflicuUj m ippKmg I imscU continuously to bis play 
studies orothertasks of whicli he soon tires He lias fits of abstraction 
In tho'v cases 1 owexer m winch there is little obstruction the mental 
faculties are but little afToctwl 

Ihc ^n'cs of t iste and smell arc usually inipiireil due to the post 
iinsal I locking 

A chronic rnsophanngitis with frequent colds and sore tliroats are 
common 

riie xoicc Is niufllod an I articulation is imperfect Tlie resonance 
or timbre of the xoioc is grcith impurcd 
Jrcfpicnt car complications are present in a majonls of cases fhis 
may take tlie fonn of a simple congestion of tl e eustachian tubes with 
slight deafness tinnitus or xertigo or the middle ear or mastoid may 
become imoUed or a persistent aural discharge fail to stop on account 
of a 1 ypcrplastic adenoid 

I xamination of an ad\ meed case reveds the open mouth thick 
short upper lip and the coinparatnelx expressionless countenance 
ith the lary iigeal mirror or nasopliarx-ngoscope the nasopharjTLx is 
found to be more or less filled with the adenoid mass 

Palpation rexeals a gelatinous worm like mass m the nasopharynx 
Ihe finger shoul 1 be anointed with xascline before it is introduced mto 
the nasopharynx so as to reduce its frictional qualities to the mmimum 
1 xen then great care should be exercised Jest the delicate mucous 
membrane be injured In spite of these precautions the finger is often 

streaked with blood upon its remoxal i * r 

Tbe examining surgeon should stand in front of and to the right of 
the^t^nt =ncfrol,nrthe b«d „.lh h.s Irft tad ‘>^"7 <0 
,t Allc the .ndet finger of his nght hand .a mtreduced .nto the na^ 
nharxnx If the thumb of the examiner is just outs de the 
ngh? cheek he can prexent biting b> pressing the thumb against the 

cheek wall The soft tissues I^g thus forc^ between the patie 

S L^'Ixill noVbitc the --‘ners iin^r iWexer d 
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htnt of tilt tonsil opcrition Most lixptrpl »sti<“ tonsils ire iccoinpinied 
h\ 1 lijiH-rphstic ndtnoid 

The <lt\clopmcnt of tin fici is ofUn mitcrnllj modified b\ tlie 
prolonged prescritt of in tdenoid lie open mouth the absence of 
the niso-hbiil foMs the short upper lip the protruding and twisted 
centn! incisors of the upper jaw thebroul fl'tt upper half of the nose 
and the narrow slit like nasal openings all conspire to form the so-called 
adenoid f ice Hie general expression is one < f ‘•tiipiditv The degree 
of ficial disturbance \aries cit itl\ iti dilTinnt ii es usuallv in pro- 


portion to the rlcgrce of the ius.il 
respiration rather th in the actiiil 
size of the adenoid growth 

Adenoid subjects ini\ have i 
palate which is gotliic or arched 
especially m its anterior portim 
The arch u apparcutlv higher tU in 
nonna! though the incnascil 
height 13 apparent nthcr thin 
real Tlie illusion arises from the 
fact that tlie I itcnl ihametcr of 
the upper jaw contracts while tl e 
height of the arch remains tl ( 
same, this products a marked 
disproportion between its width 
and height 

Manx individuals with a high 
iireli are mouth breathers and 
have the appearance of adenoid 
obstruction but no adenoid is 
founel If a child with a high 
arch has its adenoid remoeeel 
the parents shoull be told tint 
continued mouth breathing is 
probable 

The contraction of the lateral 
diameter of the arch sometimes 
causes the central incisors to pro- 



tio *’09 Deform ly of tbechest due to 
a long-co*’* obstruct ng adeno d 


trude and to be twisted upon 

their axis so as to cause their posterior surfaces to f ice eacii otf tr 1 lie 
teeth are often irregular and the services of a dentist are require 1 to 

regulate them ,i r i * . i. 

In severe and prolonged cases the lateral walls of the chest may be 
contracted (Tig 209) thus throwing the ensiforna cartilage into promi 
nence This charactenstic deformity is knowU as pigeon cl est 
Treatment — \ hv-perplastic adenoid producing s\ mptoms si oulcl e 
remmed Ilowe.er in simple enh-Eement the roentgen n; or radium 
Will reduce the size of the adenoid but will not eliminate die infection 
present hence an early return the hyperplasia is to be expected 
Astrmgent applications are useless 



iush is/’5 Of Tnr 


\DI\01D \SDIISGUM TOWL 


ADENOIDECTOMy 

An sulcnoi.J lln^ l,e rLinovtil with the curette alone though this is 
not so thorough ns other methods A more rational and effectne method 
IS witn n 1^1 lorcc or a Collum ndenotome or some modification of 
Ihiin followed 1)\ i curette of the Bimhill tvpc 
Tethidc — \ilro\iH oxid iiiduetion followed b\ owgen ether anestJ eMi 
<s prekMile It mtrous oxiif is used afone sufficitnt time is not a\ailnble 
to permit c infill and complete technic tspecnll\ proper hemostasis 



Fic 210 —La Force ftdeDotome 


Jlic rcn)o\aI of nn uicnoid with the Ln Torec adenotome is per 
formed ns follows Ihc hhde of the instrument is withdrawn len\ing 
tl e fenestra open Ihc instrument is then introduced into the fnuces 
the tip turned Intcnlh engaging behind the patients right posterior 
pilhr It IS then lumc<l upward into the nasopharjnx The adenoid vs 
engaged pushing the instrument upward and backward The blade 
IS then pushed home cutting the adenoid from its attachment The 
instrument is then reiuo\o<I opened and the adenoid removed from it 



I o ‘’ll — Je neamouthg:sg 


Introduce the curette m the s-rnie manner and engage the remaining 
fringe of adenoid ti=i,ue at the anterior portion of the aaull just behind 
the Msterior end of the septum as the adenotome often tads 
the Senoid tissue ill this position Tlie blade of the curette sfiou 
drann fonsard against the septum lifted upsvard against the aanlt 
™d tber^ushed directly backaarf until the posterior -H is reached 
rhe blade of the curette should then be drann doamivard oi er 

poSe^or trail and quicklj bmughtforuard into the catitt of the mouth 
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Fi 21J — l{<niQ\al of 8<ienoi<l remnants «iu a curette The arrows indicate the three 
motements nercssart m a normal nasopharjnx 



tic 2)J — Jleinovinjc an adenoid l> means of an adenotomc A curette removes the 
remaininc fringe 



Fig 214 — Removing the remaining fringe of adenoid tissue by means of the Barnb 11 
curette after the mass of adenoid gronth has been removed by means of an adenotome 
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The t.p of .iicti,,,. tiilK *ouM Ih- kept m tl.c pl,,,rJo^ duone thi, 
prmcdiirc to prei ent nspiralion of tlie adenoid remnants 

Iiitrreiiite tlic rigid inder finger into file n.isopli irj ii\ and rob anal 
iin.v slirnis anil rcmnmts of adenoid tusuc nlndi may remain Also 
crplorc Kosenmullcr’s fossa; nith tl,e finger tip and remote tlie fibrous 
tKlIiosne t).in(ls should any l>e pnstnt 



NASOPHARYNGEAL BORSA. NASOPHARYNGEAL CYST 
OR ABSCESS. THORNWALDT’S DISEASE 

Etiology.— A nasop!i.ir>ngc.al bursa or sac seems to be a de\eIop' 
inent from an cmbr.\onlc pouch. The pharjngeal segment of the noto- 
chord is thought to remain united with the pharjmgeal entoderm 
Pathology.— The .sac and its canal, extending to the pharjngeal 
mucosa, are situated lioneath the adenoid or its remnants The sac 
extends hackward and upward to the periosteum of the occipital bone 
If the canal becomes occludwl a cjst fonns or if infection is present 
an abscess may de\cIop An infection with an open canal would result 
in postnnsal discharge and crusting. Tlie crusts usually ha\e a conical 
shape that fits into the conical depression of the discharging canal 



Fio 210— Ph»rj«ewl8«»ow 


Cagle’ found the pre\ ailing organisms to be the Iiemolitic staph} lo- 
coccus aureus and the heniolj tic streptococcus . j i. 

Symptoms.— The S} mptoms usuall} presented are postnasal discnarj^, 
crustinir, frequent colds, sneezing, hoarseness, bad taste or odor, hawk- 
tag and coughing Other symptoms may headache or pams m 
parts of the head and necl, especially in the back of the head 
the occipital hone, nasal obstruction, ^re throat, nas.d ““ 

cert leal adenitis Symptoms relatmg to the ear such asaertigo, tmmtas, 

earache and deafness may be pmsent. v.rAauer’s 

Tlie canal may be seen by the use of a throat mirror or lanlauers 
Laryngoscope 49 , J99, (MareW 1939 
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direct speculum If an abscess is pre'sent a small dimple maj be seen 
ou lUe, svvrfacc sTiclUng A probe p^s'std TiprtvaTti into it 

Treatment —One l>hde of tit cuncd pharMigeal “scissors (Fifr 217) 
IS introduced into the canil »nd oneliilf of the adenoid mass is cut 
The opposite bladt of the scis-^ors is then inserted m a similar manner 
for the other half and that portion cut The remaining portions of the 
adenoid are then rcmoieil in the usual manner The posterior and 
remaining portion of the cinal wall or c^st should 1 c thoroughly curetted 
to remo\e any nmaming membrane 


if 



Fig 217 Operat etrcatmentofThomwnW gdo^aw a tl g left b ade ol the pharyn 
gcal ec ssors introduced nto the mppurot ng Miius le ween the lateral hal ea of the 
adeno d 6 the right blade of the ec s«or8 at the liorder of the aderio d l asue When the 
bladea are cloaed the lateral half of the odeno d upon th a a de a ae ered The ac ssora are 
then transferred to the other lateral half of the adeno d t ssue and closed This com 
plefely ee>era the lower port on of the adeno d tasue and obi terates the auppurating 
a nus The rema n ng ui per port on of W e adeno d c c d s then removed with the 
adenotome and curette 

THE LINGUAL TONSIL 

The lingual tonsil may be the site of acute or chrome infections 
abscesses hypertrophy lingual \arix hyperkeratosis stphilis tuber 
culosis, leprost neoplasms benign or malignant cysts from occlusion 
of the (oracaew cec\nn ‘tecessory thtcoid and pointed foreign objects 
Acute Congestive Lingual Tonsillitis —Acute congestne in6ammation 
of the lingual tonsil is chancterized by no or a moderate nse of tern 
perature painful deglutition and n burning pricking sensation in the 
throat There may be some tenderness on pressure in the region of the 
great cornu of the hyoid bone t pon inspection tl e pharvnx and the 
pillars of the fauces may be slightly reddened while the faucial tonsils 
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inaj appear normal fhe lari-ngcal mirror shows the 
lingual tonsil to l>c reddened and swollen 


masses on 


th 


Treatment ~ Ilio treatment consists m brushing the inflamed masse 
with a 20 per cent solution of siher nitrate 
Acute Lacunar Lingual Tonsilhtis —'1 he s^ niptoms of acute congestn i 
mnamnntion are present and in addition the craters or cr 5 T>ts an 
lined with a whitish exudate, epithelial debris and microorganisms quiti 
similar to the accumulilions found in acute lacunar tonsillitis 
Treatment — Uhe treatment consists of the local application of a 2C 
per cent solution of sil\ cr nitrate 


Abscess of the Lingua! Tonsil — Tin*, process is usualh characterized 
bx a purulent accumulation beneath the Ijanph nodules at the base 
of the tongue uid is usualh limited to one side Tlie temperature is 
eleiated and the pain upon deglutition is seiere The patient com 
plains of '^reness and great tenderness upon pressure m the region of 
the great cornu of the h>oid bone upon the affected side Inspection 
with the throat mirror shows great swelling and redness at the base of 
the tongue upon tlic affecteil side Palpation avith the finger raaj or 
maj not elicit fluctuation 


I’hlegmonoiis inflammation here asm the faucial tonsil nja\ undergo 
resolution without the formation of an abscess Extension be'ond the 


Iwundar} of the linginl tonsil is rare If the suppuration extends to 
the floor of tlic mouth it inaj be mistaken for or constitute Ludwigs 


angina 

Treatment — Hr sulf«»lmKle^ or penicillin should be gnen asindi 
cited If fluctuation is present ina ion ind drainage is indicated 
Hypertrophy of the Lingual Tonsil — H\'pertroph% of the lingual 
tonsil IS rare in children It usually occurs between the twentieth and 
fortieth years of life It is more common in females than m males It 
IS probabh caused b\ repeated or continued infection of the hanph 
structures of the pharynx and fauces 

Symptoms —The symptoms are sometimes absent though the sensa 
tion of a foreign body in the throat is usually mentioned There is a 
pricking sensation as though a splinter had lodged m the fauces or the 
patient complains of the sensation of a lump a hair or other foreign 
bodv m the throat Troublesome fits of coughing are often present 
During meals the svinptoras frequently disappear Pam is rarely 
complained of, but the disagreeable sensation alreadi referred to is 
present The use of the \oice increases the symptoms and often gives 
rise to the pricking sensation and the cough 

Upon examination with the throat mirror a few enlarged masses are 
seen upon the base of the tongue The imohement is usually on both 

sides but may be limited to one The masses may be so large as to push 
the epiglottis backward or even to overhang It 

Treatment —The treatment is essentialh surgical I-ocal applirations 
of glycerin lodin gr xx to xxx to the ounce afford relief bv 
the swelling and sensitiveness Lmear or puncture cauterization of the 
masses is an effective treatment If the lingual tonsil is greatly over 
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prown it maj l>e reino\c<l hy means of M\k-. hn^'u il tonsillntonie or 
stout cun cd scissors (Fig 2IS) 

Lingud Varix; Varicose Veins.— Etiology I !« .'\art etiologj, of lin- 

gual %ari\ is not kiioun It occurs alwut c<ju ilU I’l noth «excs E*\cessi\e 
and impro})cr u«e of tlic \oice ma\ be .in i iii''C It is rare in 

cliildliood and most common Wlwcen tin hfth and fortj-6fth 

>cars Infectious inflammations of tli< phirMix ind faiitnl tonsil and 
infection of the Ijmphoid t^suc of the finguii t< ii^il prohahlj are the 
clikf ctiologic factors Some cases .m r»port*(l is occurring at the 
period of the menopau«c. Constipation high hiood-pressure and an 
olistructed portal circulation maj l»ettirdogi< lattors 
Symptoms. — As lingual sari\ is 
u«uall\ associated « ith h^p^rlniplu 
of the lingual tonsil, the ssinptonis 
arc aliout the same. A sensation of 
scnipuig, burning and drJnc^■. o 
the pharjnx ma\ he noterl 
Upon inspection, tortuous scii'- 
hhii'h in color, arc seen at t! c Kis 
of the tongue parti i!I\ hidden In 
the hjpertrophled tonsil 
Treatment —The treatment con- 
sists in the npiilication of the gal 
N.ancK:auterii to the ciil irgcd \cms 
•md the rcmoMil of tlic li.\ptrlro 
phied Ijmphoid masses witli the 
cauterj point, scissor', or Males' 
lingual tonsillotome 'I'he after- 
treatment consists m gently massag 
mg the ssound with .a cotton-«oimd 
applicator dipped in .a mixture of 
equal parts of ghcxrin, tr fern 
chloridi, and tr. lodini, at inters aN 
of twentj- four hours This presents exuberant granulations, and pro- 
motes healing with a smooth wound and a minimum of cicatncial 

contraction 

Leukoplakia.— The characteristic feature of leukoplakia is the marked 
hj-perplasia of the epithelium with some hj-perkeratosis as a rule 
Excessi% e use of tobacco is the most common cause It is frequently 
considered as a precancerous lesion 
Microscopic sections show hyperplastic epithelium with elongated 
papillfe and an infiltrated submucosa with hyperplastic glands 

Hyperkeratosis.— Hyperkeratosis may occur on the lingual tonsil 
usually in connection with imohement of other lymphoid tissues of 
the pharynx The treatment is the same as for hyperkeratosis of the 
tonsils. 

Tuberculosis —Tuberculosis of the lingual tonsil is rare, but may 
occur as a nre complication of pulmonaiy tuberculosis. Small tubercles 
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Tuiy form which break down and coalesro forming a shallow ulcer with 
a dirtj graj doiighuig base The congested zone found m sj-philis is 
absent iMnrked d\sj)!ugia with se\ere pain which radiates to the ear 
maj be present 

Lupus —lupus ima Ik. primara but usimlis is secondary to larjn 
ged or nasal imoheincnt Tinkish icHow nodules which tend to break 
down, ulcer ite and tl eii gradualla heal leaajng radiating scars are 
chancteristic 

Syphilis — k chancre ma\ occur on tl e base of the tongue, but is 
nre '1 lie second irj niHcous patches tmv appear in this area A gumma 
JinoJung the base of the tongue takes the form of a hard inflamed 
swilling which siKin Ircaksdown in the center leaiing a punched out 
nicer witli rofl indiiritol eilgea md a <hrt> \eIlow I isc 
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Leprosy — Ixiprosj is extremch rare and when pre'ient is secondart 
to ma oh ement of other areas 

Tumors — Various benign tumors such as papilloma hbroma angi 
onn and lipoma may originate from the lingual tonsil but are rare 
Carcinoma and sarcoma are less often pnmary in the lingual than m 
the faucial tonsils 

Cysts due to occlusion of tlie foramen cecum may occur m rare 

'"A?ce“sory Thyroid —1- act^mn thraid may occur m the mid line 
on tlie site of the foramen cecum , , 

nemo'tl of the Imgutl Ihjrad may Sal 

is present The surgical treatment consists of the use of the 
c iiitery electro-coagiilalion or surgical remoi il 
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DM P NECK INtFCTIONS 

Surgical Anatomy The cenicil fiscii (lig 220) c-oiisists. of the 
huperficnl fascia and the detp ccnicnl fiscn Thefe are three suh 
divisions of the htter (1) the en\el< pmg Kjer (2) the prctricheal 
laver, and (3) the prev ertehril laver 
Superficial Cervical Fascia This fascnl 1 iver lies just below the skin 
of the neck It carries the superficial vessels and nerves and is sepa 
ritcd fnmi the deep cervical fascia In the thin platysma muscle which 
extends antenorlv over the nock fins muscle arises infenorh from 
the deep cemcal fiscia and clavicle and extends supenorlv to become 
attacheil to the inferior border of the mandible At places the plat} sma 
blends with the muscles of the face 
Deep Cemcal Fascia TTie three subdiv isions of the deep cen ical 
fascia as mcntione<l above provide a complete envelope for all the 
cerv leal structures except the platv sma muscle and the superficial blood 
vessels and nerves lassing muardl} from the superficial cervical 
fascia the investing or enveloping laver of the deep cervical fascia is 
encountered and then successuclv the pretracheal and prevertebral 
lavers 

The investing or enveloping laver <f fascia arises mferiorlj from the 
anterior and posterior borders of the sternum to form the suprasternal 
space of Hums (Gruber) These two hmellie are then attached to the 
hvoid bone Laterallv the investing layer is attached to the ®pinous 
processes of the cervical vertebr'e and encases the trapexius muscle 
Going antcnorl} from the border of the trapezius it ensheathes the 
sternocleidomastoid muscle and then it unites with its fellow on the 
opposite side above the hvoid bone as a single laver and below the 
hvoid Math the two laraells that form the space of Bums Superiorly 
the mv csting fa^ci i is attached to the inferior margin of the mandible 
the posterior angle of the jaw the zvgomatic arch (encasing the parotid 
gland) the mastoid process the superior nuchal line and the external 
occipital protuberance As the single laver of fascia above the hvoid 
bone passes supenorlv it fuses with the fascial covenngs of the antenor 
and posterior belties o! the digastnc muscles so t'nat t)ie submaxiViary 
and submental areas are largely shut off from one another and from 
the rest of the neck 

The pretracheal lajer splits off from the investing layer deep to the 
sternocleidomastoid muscle It passes anteriorly to the trachea 
larynx and hypopharynx It descends into the root of the neck and 
mediastinum to blend with the aorta and pericardium Laterally it 
ensheaths the oinohvoid thvrobvoid sternohyoid and stemothvToid 
muscles and forms the carotid sheath 
The pretracheal fascia lies postenor to the esophagus the great 
vessels of the neck and over the prevertebral miisailature 
21 


( 321 ) 



Fio 2^0 — Tl e eerncal fascia of the neck at the sesenth cemcal tertebra 


subcla\nn \essels into the aTilhn space or upnardh into the retro* 
nmndibuhr space The pretcrtebral space lies between the pretcrte- 
bral musculature and the pretertebral fascia Infections here could 
burrow Ktcrally or infenorlj into the posterior mediastmiun The 
suprabjoid space lies abo^e the hjoid bonfe between the in\esting 
fascn and the co\enng of the mjloh^oid muscles Infections here 
could brenk into the submental or submaxillar^ subdivisions of the 
space as described below or it could work downward into the visceral 
space 

The paraphar.vngeal space, a large, triangular compartment filled 
with loose, /att> tissue is lateral to the pharjTLx The paraphai^mgeal 
space also kmown as the pharyngo-manllaiy, the penphaij-ngeal and the 
lateral pharyngeal space, is composed of two compartments an anterior 
(prestj loid) and a posterior (rrfrostyloid) l u it 

ITie postenor compartment is formed ba the carotid sheath it 
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extends from the base of the skull to the \'isceral cenical space and 
contains the internal carotid arterj tiie internal jugular ^ein the ascend 
ing plnmigeil arter\ the hj^poglossal \agus cervical sjTnpathetic 
glossoplnrvngeal and spinal accessorv nerves 

riieantenor compartment a potential space unless infected contains 
connectu e tissue and occasiooallj the external maxillarv arteries and 
usualK a few IvTiiph nodes It extends from the base of the skull to the 
angle of the jaw \nteroinedial)\ tl e anterior space is bound bv the 
I ucco-pliarvngeal fa«cia cov cm t» the supen r constrictor this becomes 



Fjo '*21 The fasc al planes of the oe k at the le el of the palat ne tons 1 A the 
anlenor (preatylo d epacc B an abscess n the antenor comparlraent of the parapharyn 
gcal space push ng the *upe to pha cons nctor muscle and tons 1 to the med an 

thickened antenorh at tie ptervg inawhbular hganent ai 1 i rt 
fleeted onto the fo-cial ovenng of the internal ptervg 1 1 mu ck wl icli 
forms the antero-Iateral boundarv This in turn is continuous witli 
the stvlomandibular ligament (medial parotid fascia) which forms the 
postero-lateral w all The poster or boundary is formed bv the fascial 
cov ering of the st v loid and its muscles and the anterior w all of the carotid 
sheath Postenomediallv the alar fascia (stv lopharvoigeal aponeurosis) 
13 found All these fascias form a complete ^asen lined space except 
superiorlv where the medial parotid laver is absent 
Etiology —The etiologj of deep neck infections may be infections in 
or about the tonsils pharjmx teeth sinusra thjToid gland (or its 



OEEP \ECK INFECTIONS 

h^cm) miiMIe eir mastoid (Bczold 3 abscess) petrous temporal bone 
base of tbc tongue floor of tJie mouth cer%ical vertebra esophagus 
(perforation) suppuntmg cjsta injuries of the jaa infections of the 
cerMcal Ijinph nodes thrombosis of the pterjgoid plexus of \eins and 
tnimn 1 he tonsils art the most common portals of entrance usualh 

l.\ \\a\ of a phldutis or a throtnlHipWebitis of the tonsillar aeins 
1 Ik (tr\K il hmpJi nodts maa Ik* infected without imohement of the 
fisciil ntok sjiatxs ho\u\rr ina cervical Ivmph node infection ma\ 
rtsiilt m a detp nick infection 

lilt pniKipil Incttria recovtred when the tteth are the source of 
the infection art tin spmll c of \ iiiccnt \Micri the source is elsewhere 
striptoetKxi art usualh found 

Pathology —Once the infection Ins 1 start m tl e soft tissues <f the 
iKck it extends if unchecked usualh bv tbe line of least resistance 
into one of tlie fascial neck spievs Tlience it mav travel upward 
downward or lateralh feillowing the fascial spaces as described above 

PARAPHARYNGEAL ABSCESS 


Etiology —Hie parapharvngeal space maj become infected (1) Bv 
direct implanation from an operating needle (2) through the vascular 
channels as would occur with an endophlebifis or thrombosis and (3) 
through the Ijinpliatics from suppuration of the deep cervical nodes 
or a lymphangitis 

Infections of this space are especialh prone to follow tonsil surgery 
when preceded bv a local anesthesia It frequently arises as an exten 
Sion from a neighboring compartment fhe parapharyTigeal space may 
become infected by way of the vascular or lymaph channels from the 
tonsil pharynx nose sinuses adenoid pharyngeal lymph nodes cervacal 
vertebra; mastoid or petrous bone 
Pathology —Deep cervical infection usuallv occurs as a phlegmonous 
tvpe nv which signs of local inflammation are predominant A vascular 
form m which the local signs are subordinate but m which the symptoms 
are suggestiv e of systemic or blood stream infection is much less common 
Tlie phlegmonous form is pnmanly a cellulitis within the prestyloid 
compnrtment A later abscess formation occurs in the majonty of cases 
It is frequently accompanie<I by an unrecognized thrombosis of the 
internal jugular vein which may produce a fatal '^pticemia 
Hie pathogenic bacteria recovered are similar to that usuallv found 
m the tonsils and pharv n\ Streptococci hemolvtic and non hemolvtic 
fusiform bacilli pneumococci and Staphvlococcus aureus are the more 


common ones reported 

Infection mav spread from the antenor eoinpartiuent to 
tenor compartment with extension downward along the sheath of the 
great vessels with a thrombosis of the jugular vems or a mediastiniti 
or botli or the infection of the postenor compartment may axtena 
UDward along the vessel sheath resulting in an intracranial infection or 
erosion of the internal carotid arteiy infection of the anterior compart 



PARAPUARi \GBAL ABSCESS 3‘’a 

nient nnj extern! nl( ng the st^ logloc'^il muscle profluciiig an nb'^ce‘?s of 
the floor of the month (Brunner ) 

Syiaptotns — The s\ mptoms of an aliMxs:> ui tl e paraph ir\ ngeal space 
usualK dexelop within four to sexen dajs after the infection I as been 
introduced A I igh continuous temperature is frequently present 
especnlh if a Kmphatic imoUement occurs Marked drops and de- 
lations of temperature iiith chills are present with a blood stream com 
plication \s anile hoiieier the temperature is moderate not exceeding 
101® or 102® I 

Tnsmua due to a splinting of the internal pterygoid muscle is a 
prominent symptom It gets increasingly worse until attempts to open 
the mouth are lerj painful Tnsmus may be absent if the infection is 
deep to the stiloid process and its attached structures thereby missing 
the internal pterxgoid muscle 

A tender swelling in the submaxillarj region of tlie affected side espe 
cially at the angle of the mandible usually occurs before the end of the 
first week 

Pam m the affected area occasionally referred to the ears is a con 
slant complaint D\sphagia is a charactensfic symptom that gets 
increasingly worse Edema of the uxula pillars and palate occurs early 
Leukocxiosis is usually 20 000 or more Adenitis of the lyonpli nodes 
almost nlnays is present but is usually overshadowed bv the swelling 
m that region 

^ displacement of the lateral pharyngeal wall usually occurs without 
swelling or enlargement of the tonsil Tins helps to differentiate this 
condition from a peritonsillar abscess m wl ich inflammatory swelling 
of the tonsil is present Swelling over the region of the parotid glands 
IS present at tunes Infection lower in t! e neck below the level of the 
angle of the jaw would not give the'« signs 

A lateral roentgenogram of the neck shows a d splacement of the 
tracliea antenorlv especially from infections from the hvpopharyiix 

If the jugular v em is inv olv ed there is usually a I istorj of a preceding 
sore throat with later signs of sepsis chills and positive blood cultures 
A small deep tender non fluctuating swelling may be located along 
Its course Emboli are not uncommon 

Treatment Ihe earh treatment consists of full doses of penicillin 
and/or one of the sulfonamides If the infecting organism can be 
iletermined sensitivitv tests can lie made to penicillin the sulfonami les 
and the arsenical and the hist tvpe of chemotl erapv instituted 

Bed rest hot moist dressings and large quantities of water should be 
prescribed 

Spontaneous evacuation of the abscess through the tonsillar fossa 
takes place m a number of coses usually from one to three weeks after 
the onset of symptoms From an analysis of a group of 103 cases of 
acute suppurative conditions seen at the Mayo Clinic Havens found an 
av erage of 22 4 days interv emng between the onset and drainage of these 
deep neck infections The conservative plan of treatment permitting 
Arch OlolarysEcrf 31 588 (Apnl) 1040 
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tluM to g(. to i St IRC of fluctuUion before incibing n is roost 

sit:sfictor\ in Hi\cns cnsps is onI> 1 deitli vris reported in the 103 
piticnts 

^iirgitil inttr\tntjnii is indicated the signs of abscess formation 
nmj the sj inptoms of increising sepsis A reasonable length of time for 
the process to be \\alle(l off diould be guen before attempting to estab- 
lish dninage 

Intraoral Incision -If bulging into the pharjuK occurs a prelimm 3 r\ 
cocaini? ition is clone V ained tonsillar Iiernostat is inserted about 
oiie-lnlf inch through the superior constrictor muscle into the anterior 
compirtnient ind spread Tlie incision should be kept open until 
drumgc stopi 

External Incision —If the ih«oc«is points extemalh or shows marked 
snolling dmmage mu lie establish^ b\ making a smiU incision o\er 
the fluctuant arc,i or o\er the most prominent portion of the swelling 
V cur\ ed forcepi is thrust into the ca\ it\ of the abscess and the opening 
enlarged b\ spreading the forceps A counter-opening to secure de- 
pendent drainage ma\ lie acKisable A cigarette dram extending to 
the bottom of the ibsccas is sutured in place If a large cai jt^ is found 
It should be jneked loo'cK nith iodoform gauze around a cigarette 
dnin rite giure is rcmoied m from one to tiro dajs, howcier the 
cigircttc (Inm is usiialK left m place for about a week 

Daili irrigations of the ib cc^a ciiiti mtli 'olutions of penicillin 
enn }>e dt iie through a soft rubber tube which mi\ he used as a drain 

Mosher a Operation —In min' mstinces the exact location of the pus 
ma\ not be know n or simptoms of sep»is ma' be so marked that dela\ 
in surgical inteiaention is not idimble or if the carotid sheath and 
its contents should be miohed a more extensile dissection such as that 
proposed b' Afoslier should be done 

The landmarks to be kept in mind when doing the larious surgical 
procedures on the neck arc the cncoid cartilage the tip of the great 
horn of the In oi 1 bone the st' loid process the mnereflge of the stemo- 
cleido-mastoid muscle and is dissection proceeds the posterior belK of 
the digastric muscle 

Techmc — Moaher‘ ad'ises a T shaped incision which gnes a wide 
exposure Tlie cross-bar of the T runs parallel with md close to the 
border of the jaw The subroaxillarx salixarx gland is exposed Af^r 
the facial lein is tierl and cut the lower border of the gland is elexated 
The finger is inserted beneath the gland and came<l backward and 
upward until the st\IomandibuIir ligament is felt beneath the angle 
of the jaw The finger is earned upward along this ligament untd tlie 
St' loid process is felt Hie paraphar' ngeil spice is locatid b^ J°sertiEg 
the finger upw ard and external to the stx bid process to the base of toe 
skull ith pus m the floor of the mouth or at the base of the tongue 
an incision is made m the center of the floor of the submaxiilarj fossa 
and carried forward or backward according to indications 
I Trans Am Acad Oph And OtoUryneol 
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\ L Beck u^^es a single incision running parallel to the border of the 
jaw Ihe deep fascia is exposed at a point behind the angle of the jai\ 
\ closed blunt arter\ forceps is inserted through the deep fascia and 
tlie opening enlarged sufficienth to gi\e room for the introduction of a 
finger The finger is pas'^ed beneath the angle of the jav. to the st>Io- 
mandibular ligament nhcre the fascial spaces are entered as indicated 

The carotid “slieath lies beneath tie st\loid process and mas be 
limned at thi jwint if nects^arx 

MEDIASTINITIS 

The 1110 t stnous complication of deep neck infections is a luediasti 
nitis a Inch as a nile is manifested b\ \ isible extension of the cemcal 
snelling 

The patlis of infection to the mediastinum pass along the deep fascial 
planes of the neck bj aa\ of the sheath of the great a essels extension 
to the retrupharvngcal space (rare) and then descending bj naj of 
the pre\ ertcbral space to the postenor mediastinum along the esophagus 
(\ I'ceral space) to enter tl e mediastinum posterior to the sternum 

Tlie signs and sMnptoms of roediastmitis are high fe\er restlessness 
rapid pulse tenderness along the course of the great a essels and stiffness 
of the neck Spasmodic alternations of the pulse and respiration are 
suggesti\ e 

Jugular thrombosis has been reported in a fen cases Edema of the 
larynx ma\ occur requiring a trachcotoma Ludaigs angina hemor 
rhage osteomjehtis of the ceraical \crtebra and mandible pneumonia, 
erasipelas \agus inaolvement meningitis parotid abscess and septico- 
p> emia has e all been reported as complications 

LUDVIG S ANGINA— INTECTIONS OF THE SUBUNGUAL SPACE 
SUBMAXILLAR7 SPACE AND SUBMENTAL SPACE 

Surgical Anatomy of the Floor of the Mouth In the floor of the 
mouth there are three unportant spaces (Fig 222) the submental and 
submaxillar! spaces below the malohjoid muscle and the sublingual 
space abo\e it Anj infection m the floor of the mouth is liable bj 
edema to encroach senousb on the airway in the plnrauix but infec- 
tions below the mi lolij oid are less Iikeh to do this because of the upw ard 
limitation to the edema this firm unyielding muscle exerts 

Submental Space The lateral borders of this space are formed b\ 
the antenor bellies of the digastric muscles the inferior border bv a line 
through the hyoid bone the roof by the mylohyoid muscle and the 
floor bx the iin estmg fascia and skin of the chin Infections in this 
space are usuilh confined by the firm union of the investing deep 
cemcal fascia to the anterior digostnc muscles and to the hy oid bone 
A considerable edema of the chin may occur and the explonng probe 
may not find the pus until 2 to 3 cm haae been tra'crsed 

SubmaziUary Space — The supenor border of this space is demarcated 
by a line along the ramus of the mandible extendmg posteriorly until 
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bon r ‘I'KWrit muscle The anterior 

bimltr IS uonpos, ,| „f the anitnor UIIs of the iligastne muscle The 

tin murt , n I ' •'-'f'o'.'tl muscle, and the floor 

lit til, uiMstlUK di.p lenicil fast,, and skin of the neck md chin 



Ilf 222 — The aotendr IrungJe of fl c neck TJi« euperficjal blood ' easels IjTnph 
nodes and a portion of the eternocleidomaatonl muscle ha\e been reznosed The st>lo- 
l yoi 1 tnuscla (a) and posterior belly of the dtsastrio muacte <6) separate the suhaiaxdlarj’ 
epnoe (d gastric triangle) from the carotid (nanglc The superior bellj of the omol joi I 
muscle (c) scparitcs Ific cnrotil triangle from the muscular triangle 

Within the space i» found the submaxillarj pland tvith its tfuct passing 
postenorl^ to tlie postenor inar^n of the inj lohj oicJ muscle to enter 
the sublingual space Infection of the submaxillarj space is usually 
confined to the space itself, but maj work its waj along the submaxillan 
duct (^\^la^ton’s) and accompanting gland structure into the sublingual 
space, or it nia> extend downward along the hjoglossal muscle to the 
fascial spaces of the neck 

Sublingual Space —This space is inclosed lateralh and antenorlj b> 
the bod> of the mandible The postenor boundary of the sublingual 



LVDWIG^ A^GI\A 


329 


•'pice fonnpil bv tlie tongue the pahtoglossus md ^tjloglossus 
jnusclcs nml the InoKHwiie Tlie upper boundan is the tongue it‘>elf 
and the Jloor li made up of the firm uuMtlding m^loh^old muscles 
A potential weak spot where infections in this area maj reach the sub 
maxillare space exists it the point of entrance of the st\ loglossus and 
In oglossiis mmcles ne ir the aiiglt 6lled l>\ a portion of the subma\l]K^^ 
gluid with Its duct the glo sophir^ngoil and hjpoglossal ner\es and 
Iingii d arter\ and \ein ith an infection in the sublingual spate the 
edema finds the lint of least resistance stipenorh and postenorh with 
consequent retluction of the urwas 
Ludwig s Angina I udw ij, s anj^ma is a rare \ iruleut and often fatal 
septic infl iinmation of tin soft tissues of pnm inh the sublingual spatt 
Tlitre ma\ Ih. eattnsion to the suhinaxiUars sp\cc or to the tissues of 
the neck 

Etiology —The ctiolog> of Ludwigs angina has been attributed to 
trauma of the interior of the mouth local mouth infections dental 
caries especialK of the molar and preraolar teeth, tonsillitis and pen 
tonsillitis trauma of dental extraction \ incent s angina facial erj sipe 
las otitis media and externa and ulcers of the hp and nose Howexer 
infections of the tonsils and front teeth are not likcK to be causatne 
factors 

Ludwigs angma is most fre<{uent in the joung and in }ouug adults 
Ilowexcr no age is immune Males are more often attacked 
Streptococci are usually found but with them are associated staphylo- 
cocci bacilli coll iiul in «ome cases gas producing organisms of the 
anaerobic t\pe 

Pathology — Tlie condition has been attributed to a lymphadenitis 
umI a penix mpbademtis but it is essentiallx a cellulitis which spreads 
bx coiitiniiitx of tissue ilie accompanxing etleina usuallx finds its 
tasitst route of exit superiorb and {HMtnorlx As a result the tongut 
isnsuallx caUmatous uid displaced superiorlx iiid posteriorlx encroach 
mg on the airway I’us if it forms usualtx points within the mouth 
both the edema and pointing of the pus tend to he directed toward the 
mouth by the inxlohxoid muscle Hie infection max spread to the 
submaxillarx space and thence to the neck bx direct extension along 
the hx oglossus muscle 

Symjjtnma —The. d'i»:!ut.v.a of the w/ectww. mav xajrx, fcam a fexx. da.Y& 
to three or four weeks The temperature is elexated as a rule from 100° 
to 106° r Leukocytosis ranges from 10 000 to 35 000 or more 
A hard board like swelling of the submaxillary and submental regions 
IS charactenstic A swelling and induration of the floor of the mouth 
gums and tongue are also present The tongue is pushed upward and 
backward In sex ere cases the hard board like swelling may extend 
downward to the clax icle Suppuration may not occur in these cases 
Trisvius is present if the infection or cellulitis inxades the para 
pharyngeal space causing nn imtatixe spasm of the internal pterygoid 
muscle 
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\bsu>< tomntion tnko phcc iti the mijoritj of cases Thomas 
reports tli it pus „ ls toimil in Mi of his lot. collected cases 

Ihi htsl comphiiits arc usuahj a pain in the floor of the mouth 
stiiintss in ino^eineiits of tlic tongue pain in cfTorts to clear the throat 
and sain Uion 1 c^tris not alnajs present in this stage 
Jlic <li»placc(l tongue and phar\ngeal swelling ma\ interfere with the 
bre itbing and in later stages produce asph\'\ia 
'X lie constitutional sa mptoins are those of a sev ere toxemia 
Xlierc is ti graae danger of loss of life from suffocation or later from 
exhaustion llic prognosis is graxc some uriters giving the mortahtv 
ns high as 43 per cent 

'Hie infection usuallj extends into the subraaMllarj the parotid or the 
p!i ir^ngo-inaxill ir^ space I requen(I> all of them are involved If the 
e vrotul “ihe itU is mv ad«{ t jugular thrombosis ma\ occur Mednstinitis 
IS common Osteoinv ehtis of the titandible is a rire complication 
A t\])e of infiction resembling I tidviigs mgina due to an abscess in 
the root of the fougiie rithcr thin tinder is characterized bj a tedious 
course vviili severe dvspbagia and i inarbcd sjstcmic reaction 
Treatment —An attempt should lie m idc to localize the infection 
vvliile at the s unc time w itching clostlj for signs of rt'>piratorj obstruc- 
tion Oxvgcn ‘-liouhl be in nadme^s A tncheotoirv to rehev e respira 
tor> obstnietion should not l»c delajed until the patient has exhausted 
limivclf bv a stnigglc for ur 

I’eiiicilliii and the siilfon iniides should be given earlv and in full 
doses Hot Wet picks shouhl be applied constantlj to the chin and 
neck and liot mouth irngations given everv hour or so 
Irradiation with the roentgen rij seems to be of distinct value espe- 
cnllj m those cases characterized by marked cellulitis 
If pus forms incision and drainage are imperative 
Incisions should be made below and parallel to the body of the man 
dible through the deep fascia to the depth of the submaxillaiy gland 
Ihe deeper exploration should be carri^ out with blunt forceps An 
additional v ertical incision should be made abov e the hj oid bone to the 
low er border of tiie chin Some operators hav e passed the median 
of the injlohjoids and split the gemohjoglossus muscles apart The 
object of the incision is not onlv to ev acuate pus but also toreliev e tension 
Glogau advocates the procedures followed bj Hajek s Clinic bj making 
j /3 inasion along the anterior Imrder of the sternocleidomastoid muscle 
awl carrying the dissection bj blunt or if necessarj bv sharp instru 
ments well into the depth of the neck even to the mucous membrane 
of the pharynx , , , 

The Mosher operation as descnbed for parapharvngeal abscess mav 
be done vf simple vtvevsiows fail 

CERVICAL LYMPH NODE ABSCESSES 

Suppuration of localized gmnps of -xies are common Tlie 

superficial or deep nodes maj be involved 
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In \nfl'\inm'\t\on of tlie snperfienl nodes \sith ihscess formation 
incision should lie deh\ ed until fluctuation is present pro\ idcd sepsis or 
cMdence of deep neck vmoUcinent is absent 
In mflnmmition of the deep nodes suppiintion if present takes 
place hte If a definite sepsis is present sulcal drainage is indicated 
Distant metastasis and tiirombosis of the internal jugular lem maj 
occur 

THROMBOSIS OF THE JUGULAR VEIN FROM THROAT INFECTION 
Etiology —Infection of tl e carotid sheath mai be secondary to infec 
tion of am of the other compartments of the neck or the Ijmph nodes 
cspecialli tliose located on the \essel sheath itself 
The routes of infection from the tonsil to thrombosis of the jugular 
%cm mai be (1) Hematogenous \ thrombophlebitis of the tonsillar 
leins occurs nhich rnai extend progrcssiielv until jugular phlebitis is 
produced (2) Limphatic Lffenonie* believes that a Ijanphangitis is 
the primaia process and that the purulent process extends secondarilj 
to the vein causing a periplifcbitis and an cndophlcbitis with an asso- 
ciated thrombosis (Stone and Berget ) (3) Continuitj B/ direct 

extension through continuitv of tissue 
The tno principal hematogenous avenues are b\ wav of the tonsillar 
V eins into the pterv goid plexus or through the facial \ eins into the inter 
nal jugular vein 

Symptoms — Tlie signs and svinptoms of sep»is are present Tender 
ness or swelling over the sheath niaj be found Torticollis to the oppo- 
site side IS significant of inflammation under the sternomastoid muscle 
'lorticollis from infection along the paravertebral and trapezius muscles 
IS toward the same side Metastatic abscesses are common 
Inflamed Ijmph nodes should be ruled out 

Treatment If tht carotid sheath and visceral space are imolved an 
incision along the anterior border of the sternocleidomastoid muscle is 
tlone as for a jugular resection The sheath is opened and the jugular 
vein ligated and severed A gauge dram is placed in the wound 

RETROPHARYNGEAL ABSCESS— PREVERTCBRAL SPACE ABSCESS 
Climcal Anatomy— T lie retropharvngcal space, extends from the 
anterior face of the basi-occiput downward through the prevertebral 
spac-e into the postenor mediastinum however the prevertebral fascia 
and tlie fa«cia of the superior constrictor muscle become firnilv attached 
■watli the prevertebral muscles to the occiput about the level of the 
prominence of the second cervical vertebra Tins tends to confine the 
abscess to the upper portion 

Laterallj the retropharvngcal space is continuous with the para 
pharyngeal space 

The retropharyngeal Ivmph nodes c»nsist generally of two to five 
nodes back of the posterior pharyngeal wall near the outer edge and m 
‘ Ztschr { Laryngol Rbnud. and Otol 13 357 1925 
* Arch Otolaryngol 24 141 (AngustJ 1936 
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Fio '*'’3 — netropharyneeal abscptss on the left ? le 

\ anous factors ma^ produce a rctropi arxngeal abscess 

1 Suppuration m tlieretrophan ngeal h mph nodes occurs especially in 
mf ints and children Kabbitt reports 00 per cent occurring m the first 
% ear of infancj Brown reports in his senes uO per cent os occurring 
during the second sixmonUis and Freedman 33 per cent under one 3 ear 

An acute upper respiratorj infection such as influenza scarlet fe\er 
measles tonsillitis post tonsillectomv infection sinusitis especnilj 
the sphenoid or dental infections maj cause a retrophar\ ngeal abscess 
through infecting the retropharyngeal Ijonph nodes 

2 Injuries of the posterior pharyngeal wall such as maj occur from 

foreign bodies fishbones etc TTie injuiy usualh causes an acute cellu 

Iitis which may spread down the loose connectue tissue to the med 
astinum or to the pleura 

» Ann Otol Rhinol *wi Laiyngol 42 40S (June) 1933 
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3 A retropharyngeal abscess may ongmate from an ear infection by 
direct e'<tension of the ear suppuration from the petrous or indirectly 
from an extndural abscess of the middle fossa extending through the 
foramen laeerum or o\ ale A direct extension of the infection from the 
ear to the phar\ nx bi n ii of the siiboccipital space may occur m rare 
instances It may occur mdirecth from an extradural ibseess of the 
posterior cranial foss.i extending to the suboccipital region A Bezold s 
ibscess m i\ burrow into this space TIic direct extension is more 
common 

4 1 uberculosis of the upper cerxicil xertebrc forming the so-called 
cold ibscess 

5 Secondan to suppurition of the parotid glands 

S 3 rmptoms —There is iisuallx a preceding or concurrent acute in 
fection of the throat 

Tile patient if old enough complains of painful deglutition and if 
the sw elling is marked or in the lower portion of the pharyoix obstructix e 
symptoms such as snoring chol mg respiration or e\ en dy spnea and ster 
torous breathing max occur Cyanosis if obserxed is rarely serious 

A unilateral or predominantly unilateral ccrxical adenitis on the 
affected side la almost alwaxs obserxed Cough is usually present The 
X oice IS much the same as m quinsy In acute cases the temperature may 
be elexated from 1'’ to 2” F whereas m tlie chronic tuberculous cases 
little or no temperature max be present \ tuberculous retropharyngeal 
abscess may rupture into the pharx-nx producing a granuloma at the 
site of the rupture 

V lateral roentgenogram of the neck usuallx shows an anterior bulging 
of the posterior plnrx ngeal wall 

Diagnosis — Ihc abscess should bo differentiated from aneurysm 
malformation of the xertehtw and inflammatory swelling of the mucous 
membrane 

Aneurysm of an artery m this region has been mistakenly diagnosed 
as retropharyngeal abscess a fatal issue foHowang the incision The 
pulsation and bruit present m aneurysm should be sought for m all 
cases of suspected abscesses of the pharxnx The pulsation may be 
noted with the eye or finger while the bruit may be distinguished with 
the stethoscope introduced through the mouth 

Malformation of the posterior wall of the pharxnx causing bulging 
of one side is occasionally found The hard firm character of the mass 
readily distinguishes it from the soft boggy mass xxlnch is present m 
abscess formation 

Acute infectious inflammations of the pharyngeal mucous membrane 
sometimes simulates retropharyngeal abscess The difference in the 
resistance upon digital examination will determine which of the pro- 
cesses IS present 

Prognosis — Ihe dinger in xerv young subjects is chiefly due to 
suffocation and to strangulation upon the spontaneous rupture of the 
abscess In older patients this danger is not so great as their reflexes 
enable them to ward if off or to anticipate it Under treatment the 
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prognosis is nearh always good except when tlie disease is due to tuber 
culous ennes ot the \crtebre 

riit possible but less common results if the abseesa is left to itself 
an Burrotting into the pinphartTigcil space with or without external 
jKwnting tn\ ehng dowTiivanl lielimd the esophagus into the postenor 
metlnstinum spreading In the blood and Ivmph streams into the 
meningc il area w ith a general septicemia hemorrhage bj erosion of the 
great \esscls in the neck pressure on the epiglottis and laiam with 
edema rupture ind aspiration of infected contents with pneumonia 
lung abscess su Idcn asplnxia or rupture into the esophagus 

Treatment — Jf itn larK iKiiicilIin or one of the sulfonamides max 
aliort an d etxs form iti< n 

Ihe surgical treatment coii-»ists of the immediate exacuation of the 
pns Him i suTlciiiit iii icuti cases In chronic ca<es secondary to 



Fic 1 —The oral opetat on iof relropbarj'occal *bs t s The finger s u-ed a* • 
gu dc to the flucluat ng area and a» n tooeue depreasor wh le a ihort bladed scalpel » 
used to open the abscess 


tuberculosis of tl e cer\ ical xertebre this is usually done by the externa! 
operation Howexer the internal operation max be tned followed bv 
the injection of iodoform glxcenn emulsion (Esmarch and Kowalzig) 
Should simple puncture and evacuation followed bx the injection of the 
iodoform emulsion fail the exterual operation mav be performed 
Technic —Jnlernal Operaiwn — Pla« the patient upon fl table warn 
his head lowered to prexent the larj-nx being bathed m pus I'lth 
children this precaution is eqwciallx u^nt because their reflexes are 
not sufRcientb trained to prevent suction of the infected secretion into 
the trachea and lungs xxhere it might cause aspiration pneumonia 
Introduce the left index finger into the mouth and place the tip 


against tl e soft fluctuating tumor 

Introduce a short blad^ scalpel or a !on^ one the proximal end 
of xvhich is xxrapped with a stnp of adhesixe plaster or cotton mto ttie 
mouth using the finger as a go.de ffig m) I! the abscess is pointmg 
a forceps may be used to puncture the wall 
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Incise the abscess wall bj tlie side of the finger The pus then flows 
through the incision into the phnrjngeal caMt}, from which it maj 
be remo% ed mth suction or gauze sponges or it maj be expectorated b\ 
the patient In the acute forms of the abscess rccoa ery is rapid w ith 
little further attention ncccssara In the chronic forms further attention 
IS advisable 

An external approach ma\ be indicated if the infection is secondarj 
to spinal canes or if a retrophara-ngcal cellulitis is present If of tuber- 
culous ongm the usual treatment of Pott s disease should be earned out 



Fio 2 0 — Tl c external operation for reiroplurynecal abarcas The faacia enclos nn |l e 
abscess is puactured and opened anth artery forceps 

rx/miaf Operation —Gcnecalh sjicakmg the external operation con- 
sists m making an incision either antenorh or posteriori! to the sterno- 
mastoid muscle and extending it inwardK bj blunt dissection to the 
anterior w all of the i ertebral column w here the abscess cai it\ is located 
If onlj the retropharsngeal abscess is to be included in the operation 
the incision should be made posterior to the stemomastoid muscle, if 
howcNer, there are diseased ceiMcal l\mph nodes to be removed at the 
same time the incision should be made antenor to the muscle (Fig 225) 
The following steps in the operation should be observed 
The field of operation should be shaved and cleansed General anes- 
thesia IS usuallj giv en 

An incision two or three mches long should be made througii the 
skin over either the anterior or the posterior border of the stemomastoid 
muscle on a plane with the retropharyngeal abscess The dissection 
should be continued until tlie deep cervical fascia is opened and the 
border of the stemomastoid muscle is brought to view 
Tlie stemomastoid muscle is then separated bj blunt dissection from 
the adjacent tissues and is drawn forward with a retractor to expose the 
operativ e field Still using blunt dissection the carotid sheath with its 
vessels and nerves is separated from the vertebra and carefully drawn 
forward The dissection is earned m front of the vertebra to the abscess 
wall 



DEfP \bCK itiEFtTlOSS 

The abscess mil is punctured uith closed artery forceps the forceps 
IS then introduced into the ca\it^ the blades spread apart and mth 
drawn from tlicca\jtj Tbeabsc^ is thus freeJ^ opened and evacuated 
Dipitnl examiintion of the caMt^ should be made for necrosed bone 
mil to note the condition of the soft tissues and abscess contents If the 
secretions are thick and cascoiis thej maj be rcmoied bj gentle curet 
tage 

Introduce a cigirettc dram into the wound TIhs maj be wath 
ilnwm a httle each daj iftcr Uic di«cl nrge has ceased and its use maj 
Ikj abandonefl altogether at the end of ten dajs or two weeks after 
which the external wound closes from the bottom bv granulation 
If ccrsical hinph nodes arc to he remoied or if the abscess points 
antcriorh to the stemom istoid muacle the incision should be made 
anterior to the muscle The group of I^mph nodes jnvohed should be 
remo\ cd fn nnttte as to Icixesoinc of them almost siireli means a second 
ar^ ojicration 

If an anterior incision is made the Ihxroid gland is retracted mediallj 
Ihc middle tliJToid xem and the inferior thyroid arterj are usually 
ligated anil «e\ creil It ma> be necessarj to «e% er tl e omoh% oid mwsclc 
lllunt dissection is continued behind the th^TO^d ghnd until the 
esophagus 13 exposed The latter is hfteil awaj from the prexertebral 
fascia A gauze dram is inserted and brought out through the lower 
angle of the wound 


UOATION or EXTERNAL CAROTID ARTERY 
Sijontajjcous or operative hemorrhage Itojq nwhgnant conditions 
about the head op persistent hemorrhage from other causes ma} demand 
ligation of the external carotid arterv 
Position of the Head — Tiie shouWers should be placed upon a block 
or sand cushion the chin well elevated and everted to the opposite 'ide 
to expose the region of operation 

Incision — The incision should extend from the tip of the mastoid 
process close behind the angle of the jaw to the level of tlie middle of 
the lar\ fix At either extremitv tl c incision is exaetlj ov er the external 
carotid arterj The incision should be curved niednoward ^bout 
1 5 cm as the gafetv of the operation lies antenor to the arter> while 
danger lies posterior to it , 

Exposure of the Artery — VSork from below upward first exposing tn 
superior thyroid arterj which extends downward to the thiToid gland 
tracing this back to the carotid the external carotid is distin^sh 
from the mtemnl Pass a chToroiazed catgut looseb around the 
carotid Examine the carotid and be sure that it bifurcates into m 
external and internal branches If rt does not it should not bt Uptw 
as the blood supply to the brain would be curtailed In this 
onij the brandies supplying the external portions of the head shoul 
heated the carotid being untied . 

Having determined that the common carotid bifurcates as ^ 
continue the dissection upward exposing each branch and 
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two places and dividing it The dissection is thus continued upward 
until the lea el of the twelfth cnnial ner\e is reached and all the branches 
of the arter\ but the terminal two ha\e been controlled Tlie external 
carotid is itself tied twice and dixided between The ligature placed 
looseli around the external carotid below the superior tlnroid branch 
should not be tied until all the branches are hgated It should not be 
tied sooner because the arteri would collapse and render the dissection 
difficult The ligature is placed m position earU readv for use in case 
of accidental heniorrlnge in the course of the dissection higher up 
The upper portion of the arterj should be dissected as it passes under 
the transxcrse loop of the twelfth nerxe and the co-joined stjlohjoid 
and posterior belK of the digastric and on into tl e substance of the 
parotid gland It should be followed to its bifurcation when possible 
The dissection should be done with dissecting forceps or scissors and not 
with a sharp knife as it might <lt\i<lc some of the lower branches of the 
pesan'^ennus and cau«e facial paraivsis oreisc bv cutting tlirougli some 
of the smaller ducts of the parotid gland ciusc a saliv ar\ fistula (Daw 
barn) U«e gentle downward traction during the blunt dissection and 
when as high as possible «ei 2 e the artcrv witli arterj forceps and tie as 
high aboie it ns po'isiblc ind then soier the artcri below the forceps 
Close the wound bj sutures Icaxing i cigarette drain at its lower 
angle or make a counter-openmg 1 \ inches below the mgle and insert 
the dram through this entireh closing tlie original wound 
At the end of fiie or six dajs the dram mat he discontinued and the 
counter-opening allowed to I eal bi granulation 
Structures to be avoided are the internal jugular internal carotid 
lagus nene the superior lanngcal nene the pharvngeal branch of 
the vagus and the gIo««opIiar»ngcal nenes The\ all he behind and 
deeper than the external carotid arterv Catefn! dissection should 
be done 

Tlie opposite carotid ma> I e operated in like manner after an inten al 
of ten dajs though both ma\ be done at one time if the patient is in 
\ igorous health The death rate of this operation is high 



CHAPTER \\n 

lUNClIOWL NfUHOSIS 01 THE PHAR■i’^\ 

Neuroses of Sensation —1 lie tram of s\'niptoms in pharyngeal 
neuroses of sensation is about the same as in the larynx many of them 
being due to reciprocal lesions (sec Neuroses of the Larynx) 

Anesthesia of the pharynx is not of any great cluneal significance 
excepting perhaps yyhen it accompanies progressive bulbar disease 

Insane patients generally Iia\e it even though no form of paralvsis is 
present in the pliannx or clseuhere in the body In cases of marked 
anestlicsia inyohing the yvliole pfiarvnx the soft palate and larynx are 
usually likewise anesthetic niphtheria often causes it and sometimes 
it accompanies the other exanthematous fevers It may be present in 
local inflammations of the pharvngcal mucosa The treatment is 
directcrl to the cause 

Uyperntheva of the pliarvnx is the most frequent of the pharvaigeal 
neuroses It often occurs m those who are otherwise healthv These 
cases do not tolerate the larvngoscopic mirror in throat examinations 
Hyev also tcsvsI the inttoviudyon of the eustaeVnan catVieter TheTBCst 
sensitiyp areas in tlie pliarvnx are the arch of the soft palate and the 
yaiilt of the insopliarvnx 

IlyprrsenniiTeness accompanies both acute and chronic inflammation 
of the pliaryny It is also t frequent manifestation of hysteria It is 
more common in men than women Habitual smokers and drinkers 
arc subject to it It is but rarclv a symptom of central bram disease 
ihc Iiyperseiisitive areas sometimes appear on the tongue 
Parerlliesia occurs about as frequently as anesthesia and Jess fre 
qnentlv than bvperestliesia and often baffles the skill of examiners and 
ojicrators roiisillar disease is often the cau e of it hence these organs 
should be tl orouglilv examined for diseased conditions Tlie passap 
of a bolus of foo<l or foreign body inav cause an abrasion which may be 
followed by the sen^ of a foreign bod\ in the thrviat The menopause 
is frequently attended bv perverted sensations m the pharvTLX Patients 
at, tins ijpjjod sometimes complain of the sensation of a rope or haire 
in tl e throat Ilvperplasia of the lingual tonsil seems m some cases to 
cause It Granular pharyngitis especiallv when it involves the latera 
walls (pharyngitis livpertrophica lateralis) pves nse to an irritation 
between the posterior pillars and the pharvaigeal wall which som^ 
times accompanied bv paresthesia It is occasionally associated wi 
globus hystencus 

The perverted sensations complauied of are cold heat 

Itching tickling and the dislocation of the essential parts of the tau 
and pharynx The paresthesia may be so marked as to cause a dist 
mg cough and larymgeal or esophagi spasm 
( 33 %) 
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Neuralgia of the phanux is difficult to differentiate from muscular 
rheumatism Neuralgia is not painful upon pressure while rheumatism 
IS painful with or without pressure Enlarged single pharj-ngeal follicles 
maj become so painful as to simulate neuralgia Localized pressure 
upon the follicles causes pain in rheumatic pharjTigitis 

The treatment of neuralgia or muscular rheumatism should be ad 
dressed to the cause such as a focus of infection xvhen it can be deter 
mined as well as to the relief of the pam 

Neuroses of Motion — Neuroses of motion of the pharjmgeal muscles 
ma^ like that of the larynx be dnided into t»o general classes 

1 Akinesis or paralj’sis which maj be unilateral or bilateral The 
akinesis orpanhsis maj be still further subdmded into (a)Paraljsis 
due to bulbar disease (central paral>sts) (6) Paralysis due to diph 
them (peripheral panlj*sis) (c) Paraljsis due to or complicating 
faucial paralysis (central or peripheral paral>sis) (d) Paraljsis of the 
plnr\Tigeal constnetors 

2 IIyperl.inesis or spasm 

Paralysis Due to Bolbar Disease Central Paralysis —The following 
central lesion ma\ gue nse to phaoT^geal paraKsis acute and chronic 
bulbar myelitis hemorrhage tumors embolism and basilar meningitis 

Acute Bulbar Paralysis Central Paralyas — In acute bulbar m\elitjs 
tile svmiptoms deaelop rapidly a fatal issue soon following 

Tlie attack is sudden nith seierc headache dvsphagia respiratory 
embamssment difficulty in articulation lertigo and an unsteady gait 

The prognosis is extremely grave 

The treatment is directed to the cause 

Chrome Bulbar Paralysis Central Paralysis — Lndue exposure to cold 
prolonged \ lolent excitement extreme fatigue and lack of nutrition are 
etiolog c factors Heredity seems also to largely influence its occur 
rence It is more common m males than m females and is rarely 
observ ed before the age of thirty five In rare cases it may be due to an 
injury or to sunstoke Syphilis and tuberculosis should also be included 
as causative agents 

Symptoms — Pharyngeal paralysis may be the first symptom of pro- 
gressive bulbar disease Tlie tongue is first involved in a typical case 
and this is followed by paralysis of the lips and of the pharymgeal and 
laryngeal muscles The paralysis at first slight gradually increases m 
seventy 

Diagnosis —In the beginning the disease may be mistaken for bilateral 
facial paraly sis though the history of a sudden onset followed by pro 
gressive chronic paralv sis of the tongue pharjTix and laryiix together 
with the lips should render the diagnosis of bulbar paralysis almost 
certam In bilateral facial paralysis tiie tongue pharynx and larymx 
are not affected In rare cases the tongue and fauces are not in 
\ol\ed 

Prognosis —The prognosis is usually grave though there may be 
remissions before death occurs Patients often siimimb to inanition or 
pneumonia 
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Ircitmmt —(jih-xTiisia has been used to combat the degeneration 
t)5 the nerMs md ftndisin to maintim the muscular \igor with but 
little success Str\clinm iiid irstnic irc of ‘•ome ^^Iue In sj-phihtic 
t iscs tl c ars« meals are indicated 

Diphtbentic Paraljsia, Penphera! Paralysis -I irahsis of the pharxn 
il musclts Is often an cirl^ «equcl of diphthen-i and of p'seudomem 
bniious sore throat Tlic muscle fibers undergo more or less degenera 
tion from the presence of the hictenal toxins and there is a mechanical 
limdrincc from the ccUuUr infiltration of the tissues In addition 
there is a dtgcntratioQ of the pcriphcnl nene fibers from the same 
c in«cs 


St/ntphmf — riie \oice undergoes great changes on account of the 
pinhsis of the pliatjiigeal niusdes as thej are utilized in articulation 
nnd \oice pheement Tlic voice has the •so-called nasal quahtv 
t losclv resembling that present in deav age of the hard and soft palates. 
Ihe velum and uviih are relaxed and can onlj be raised bj forced 
inspiration One side or l»oth maj be alTecled Tlie paraljsis occurs 
on or about the fifteenth dav after convalescence at which tune ocular 
«i\ iiiptoms m IX also develop 

rrcatniCHf — The propUv lactic treatment consists m the adininistra 
tion < f antitoxin during the diphthem After the paraivsis has devel 
ojKx! gahamsm ind firadism should be adhered to in order to maintain 
riiuscnlar ind iierious tone nhile the degenerated nene fibers are being 
restorwl 

Paralysis of the Pharynx Comphcatiag Facial Paralysis — ^^^leIl the 
lesion IS iibov c tbc geniculate ganglion the phan ngeal is often assoaated 
nitli f icul paraivsis llte uvula does not move upon phonation and is 
deflected to one side llie svmptoms are the same as tho«e m diph 
tlieritic paraljsis and include such structures as are supplied bv the 
scventli nerve 

Panljsis of tbe constrictor muscles of ibe pharvaix is alwavs accom 
pametl bj paraivsis of the esophagus The dvsphagia is therefore 
exceedinglj well marked and is often the onij distmctn e sjanplom 

Hyperkisesis or Spasm of the Pharynx . — Elioloffy —Spasm of the 
muscles of the pharjTis is a rare affection It may occur 
nificant causes as uvulitis foreign bodies globus hj’stencus enlarged 
pharj ngeal follicles neuralgia and local chronic inflammations or i 
maj be an earlj sjauptom of a serious central lesion 

1 he more dangerous form of «!pasm of the phaiym-x is encountered 
m hjdrophobia edema of the glottis brain tumors paralysis agi n 


and other affections of the nerves Mp 

Symptoms -Chrome spasm of the pharjux mi oliang the wft paia ^ 
and uvnila maj be the chief ^mptom The lei ator palati is ^be m 
affected The spasm of this muscle draws the <oft palate “PJJ 
number of times in rapid succession after which it 
the spasm there is a clicking noise as the palate leaies the phan ge 
ir ill Tlie click is audible to those near bj 



f,CU HOSES OF UOTIO\ 


341 


Prognosis — 'llie iircjgtiosis is fair lu tliobe cases due to simple causes 
pro\ idwi ippropri itt treatment is instituted If due to i serious central 
lesion, lijdropliolu i edema of the glottl^, bnm tumor, or piril^Ms 
agiUiis It la grave 

7 rcfltntcfd — 'Ihc treatment is lUrcctcd to the cause 

Rhythmic Movements — Continuous sj nclironous rhj thniic ino\ einents 
of the pal ite, pli ir% n^c ind 1 ir^ ii\ are rare Leshm* found onh rises 
m the literature 

A review of these cisea aUnwcil a definite relationsliip of these move 
ments to orguiic di'-c lae of the ceiitr il nervous sjstem ‘ \o localizing 
neurologic sigmfirince c-in be ascribed to them as jet because of the 
vanwl pitliologv found in the few postmortem examinations made 
' Vnn Olol Rhinol and Liryneol 41 104 (March) 1032 
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Disi: vsi:b or the larynx 

CHAPTER \\I 
V'IOM'i-L.\ltIN(.OsCOI'\ 

CLINICAL ANATOMY OF THE LARYNX 

The rigid fnmework of the Imnx is nncle up of the lijoid bone 
tlijroid cartilage and cricoid cartilage ‘llie$e rigid structures are held 
together In ligaments membranes and muscles 


Eptfjhlln 



Membranes and Ligaments —-The Inothjroid membrane extends 
from the upper border of the thjToid cartilage to the h\ oid bone It is 
composed of a continuous sheet of fibrous tissue Tlie thickened pos- 
terior ends of this membrane reach from the superior cornua of the 

( 343 ) 
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thvroul Girtilvgt tt> tin. tips of tlit gmtcr cornu i of tlie h>oid bone 
nns iiiemlinu njiisists of t ccntril trjvngular portion (ligamentum 
b>ot i>rcoi( uiin medium) md two litenl portions The lateril parts 
irt tliin and lie next to tlie iniitous membrane of tlie larj nx The conus 
e nsticus extends from the superior Iwrdcr of the cneoid cartilage to 
the posterior surface of the tinroid cartilage and to the \ocaI process 
of cncli ar\ftiioi(I 'Iht hgaincnfiiin \ooale is fonnefl bj the thickened 
portion of the free border 

Tlio <ricotlit roid Iignntiit forms the distic cricotb} roid membrane 


UjnejnghUie 



Muscles -—The n]U'«cles art dnided mto the extrinsic and intrinsic 
groups 

Hie extrmsic muscles responsible for the nioieraents of the lar>ax 
maj be dnided into the suprihxoid and the infmhjoid groups The 
suprahjoid group pull the larjnx upnard during the act of swallowing 
These muscles are the digastne geniohjoid genioh^oglossus mjlohjoid 
stylohj Old and middle constrictor of the pharvuix The infrahj oid group 
of muscles that pull the laiynx downward are the stemohjoid steroo- 

thjTOid tlm-oidhjoid oraohjmd and longitudinal fibers of the esopha 

gus 
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ilie intrinsic imiscles of the hrjTi\ may be dujded into two groups, 
the abductors and tlie adductors 

\b<h:ction is dependent on the posterior crico-ir^tenoid miisck 
which opens the glottis bv rotating the arytenoid cartilages outward 
separating tlit ^ocal processes and thesocal cords attached to them 

Adduction is pro<luced bj the cncothyrowl (tension) the crico- 
arytenoid lateralis and the thyro-arjtenoid TJie mterarj tenoid 



C posl^nor new 

Situated between the two arytenoid cartilages helps in producing 
adduction The lateral crico-ary tenoid muscles rotate the arytenoid 
cartilages inward closing the \ocal cords The interary tenoid muscle 
brings the arytenoid cartilages together thus closing the posterior 
portion of the glottis The cricothyToid muscle puts tension on the 
vocal cords 

The thyTo-arj tenoid muscle, consisting of two parts, approximate 
the arytenoid and the thyToid cartilages, thereby relaxing tlie vocal 
cords 

Vocal Cords —The vocal cords (vocal lipiments) are triangular in 
shape pearly white in color and composed of yellow elastic tissue The 
upper surface of each cord is flat and forms the floor of the v entricle 
n^rs of the thyTo-ary’tenoid musde constitute the aryv ocalis muscle 
which IS attached to the cord The cord extends from the thyroid car 
tilage, near the imd-lme, to the v ocal process and part of the body of the 
arytenoid It is continuous below with the conus elasticus A squam- 
ous-celled epithelium cov ers the medial surface 

Ventncle —The larvngeal ventricle lies between the vocal cord and 
the ventncular band The upper surface of the cord and its extension 
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extern illv forms the floor Tlje %entncular pouch (sacculus \entriculi 
larjiifiis) j*, lo(at(xl betneeii tlic xcntncular band and the thxroid car- 
iinRc 

Mucous Membrane.- The iniiecnis mr inbr.iiie lining the interior of 
the Inrvin is a ailuninar Clhateil epithehiira cxt»pt those points that 
come m contact tihlch are cotcred tilth stnitificil squ.ittioiis<:cll epithel- 
lum 1 Jiese portions arc the \ocal cords, the margins of the ventricular 
bmds in some cases, the lingual surface of the epiglottis and the arv- 
( piglott 1 C folds The lar^ ngt.il surf ice of the epiglottis is eov ered « ith n 
inwlifiwi stratified colnmn.ir epithelium with a few islands of cilia 



Nerve Supply.— The motor nerve siipplv to the intrindc muscles are 
furnished by the recurrent larjiigeal nerve except the cricothvToid 
muscle which is supplied bj the external branch of the superior larju- 
geal nerve and possibly the mteraritenoid muscle which is thought to 
receiv e. in addition, some fibers from the internal branch of the superior 
lar^Tigeal nerve The intenir>tenoid muscle, being in the mid-line, 
receives its innerv ation from both recurrent nerves. 

The sensory' suppb is furnished b> the internal branch of the supenor 
larjngeni nerve above the level of the cords The recurrent larvngeal 
nerve supplies sensory fibers below this level . 

Blood Supply.— The interior of the larvnx derives its main blood 
supplv from the superior laryngeal branch of the superior thjroid ar^} 
and the inferior larjugeal brandi of the inferior tb>'roid arter>. me 
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external portion is supplied bj the infnh\oid and the cricothvroid 
branches of the superior thjToid arten 
Lymphatics —The interior of the laij-nx has two lymphatic systems 
an upper and a lower divided the vocal cords The lymphatics ov er 
the cords are \ erv few in number The lymphatics of the upper portion 
lea\ e the hrjTix through the pharyngo-cpiglottic folds and the thj roh\ oid 



Flo 230 — Artene* of the larynx The super or larynscol and the nfer or laryngeal 
Brtenes branehea ol the super or and nfertor tbyro d arteries respect ely supply the 
nails lymph nodes muscles and mucous membrane of (he larynx 

membrane The Ivmphatics of the lower region pass through the crico- 
thyroid membrane The lower Ivmphatics communicate with those of 
the trachea The Ivmphatics upon the posterior wall communicate 
with both districts and with the Ivmphatics of the esophagus and the 
larvnx 

Pinform Smus —The pinform «iinus or recess (Fig 231) is part of 
the hypopharvnx aa it lies outside of the larv nx proper It is a deep 
depression situated on each side of the larvnx external to the arjepi 
glottic fold and between the encoid and arvtenoid cartilages and the 
postenor surface of the thvToid cartilage The sinus or recess extends 
superiorly to the hyoid bone and lafenorlv to the lower border of the 
cricoid cartilage Tlie mtemil 1 ranch of the superior laryngeal nerv e 
exteii Is infenorlv and medially throu^ the anterior portion of the 
dtprcvsi n Tlie low fold or plica produced by the nerve iriav be seen 
wt ti to 1 y laryngoscopic examination A white oblique line made 
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“Li'/t p f /<fr(n ( nu$ A ind cates the superior Urjnfeal ner e S the 
irl te I ne maria il o j P<'e horder of l> e thyro tl eart Jaje and C the pi arj notxr sin r 
I W (''el jft Vrcl (itoLiryo«oL) 

INDIRECT LARTNGOSCOPT 

Techmc —Preparation of the Patient — Tte fauces and the lan-nt 
should be sprayed with a 2 per cent solution of cocaine to reduce the 
reflaT imtabilitv TIjc larj nx is then swabbed with a 10 per cent solution 
of cocaine Tins should be repeated at interttls of fite minutes until 
anesthesia is induced If this does not produce anesthesia after set eral 
applications one or two applications of a 20 per cent solution should 
be made Tins strength of solution should be used sparmglj and with 
caution 

The larj-ngoscopic mirror is introduced into the oropharjTLx with 
ilo. sjixCficn dir^/yl driwonajcd. and. CoCTaid. so aa to reflect 

the rajs of light from the head mirror to the growth the tongue being 
gently rolled fontard on tJie forefinger of the left hand The epiglottis 
istherebj lifted exposing the l-irjnx to Mew 

Next introduce i cup forceps or double cutting forceps (Fig 232) 
into the upper spice of the Krjnx until its cuttmg extremity touches 
the growth It must be borne m mmd that the image in the mirror^ 
reversed hence the moNements of the instrument should be directed 
in an exactly opposite direction from wdiat appears to be nece^rj 
according to the image m the niirror For example if the tip of tue 
* Arch Otolaryogol 31 626 (April) 1940 
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instriiinent seems to need a more forotrd position so manipulate tl e 
handle as to ino%e the tip backward t e lower the handle If the tip 
of tiie instnimcnt seems to be too 
neir the poatenor portion of the 
image it is in realita too near the 
anterior portion A little pnctice 
upon a model or upon a patient will 
familiarize the student with this pro- 
cedure *1116 surgeon soon learns in 
tuitiieh to mo\e the instrument in 
the proper direction 

It 13 of great aid first to fiv finnl^ 
m mind the anatomic relations of the 
sariotis parts of the larjnx Forex 
ample it tnu«t be remembered that 
the epiglottis stands at the anterior 
commissure of the lar.n\ and the 
arvtenoid prominences at the po3 
tenor commissure Ihese simple 
matomic guides if impressed upon 
tilt inemorj of the operator will 
lead him uncon«ciouslj to guide tl e 
liriiige-il instrument m the priper 
direction 

Ilasing locateti the groirth with 
the larsTige-il forceps so manipulate 
the handle of the instrument as to 
separate the tips and then wuh a 
slight downwarrl movement close 
the forceps upon the neoplasm and 
remoi e it en masse or in part If the growth is large or multiple sea eral 
repetitions of tiie foregoing procedure ma\ be required The growth 
should be remmed with as little trauma to the surrounding tissues as 
possible 

PIRECT LARYNGOSCOPY 

Indications Direct larangoscopa is indicated in infants and \oung 
children and m adults where direct lar\ngoscop\ does not gi\e good 
Msuahzation ba the laiangeal mirror In adults in whom the larjnx 
iswcllMsuahzed In tl t Ian ngcal mirror but some instrumental mampu 
lation IS iieccssan direct lanngoscopj inav be adiisable Direct 
lanngoscops includes tbe teehn cs necessai^ for the various lanngo- 
scopes as well as f( r the I vnch suspension apparatus 

Direct larvngoscop 3 bj means of the Jackson Ian ngoscope is desenbed 
m Chapter LXIII and will not be repeated here Direct larj ngoscopj 
bv means of the Haslinger or Atkinson Hi^ngoscope is as follows 

Technic — The patient is placed in the dorsal position upon a table 
The neck is mclmetl backward 20 decrees from the horizontal The 
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heitl ,s ,upportcd l,j ,n n.a.5bmt or i b,s under the nape of 
the neck Will act ns *1 substitute 

UiHler local nnesthesii in adults or Reneril anesthesia in children the 
tncheo-Iar^nijtoscope (Atkinson or Hishngers) is closed and the distal 
end of the spatuh is mscrteil bicknird behind the dorsum of the tongue 
ibout 1 incli i lie blade is slightlj elesatcd bnnging the distal end of 
the spatula just ahoie the tip of the epiglottis At this point the tip 




of the spatula is depressed slightlj as the opposing blade is eleiated 
b\ a screw *1 hiS procedure giaes a new of the Jannt (Figs 233and2Si) 
Operation b% indirect larsTigosct^j raa% be practised when siToptonis 
of suffocation are absent and Jackson s or Killian s tube spatula or the 
suspension apparatus are not at hand 'Ibe surgeon should ho^rcaer 
be prepared to perform tracbcofoma if suffocation threatens during the 
operation 
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SUSPENSION LARtNOOSCOPY 

Anesthesia — General ‘inesthesn is usualh emploied Induction is 
h\ nitrous OMdt ov\gen and ether until deep surgical anesthesia is 
obtained ’nhen a cliangc to ether h\ the drop method is made The 
dropTOithod is contimicd vdiile an intnpharangcal nasal tub" is inserted 
and connected to a gas rmchine for rontiiuioiis de!i\en of nitrous oxide 
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ox\^,cn and ctlier tlirowj,lj tin tu^jc V suOicient toncentration of the 
anesthetic mixture to ahoh h the larxngfnl reflexes is difficult to mam 
tarn l)\ this rnetlu d o\tr jicriods longtr than i ftv. minutes I reqiient 
uitemijitions to a ]>Tolongeil surgiLal proctiUiri max be ntecssarx xvith 
a rttiirn to tlic administrition of etiitr !»% the drop nietho<l If the 
tltctrocautcrj is to he usial the ether contamtr should be remoxed 
from the gas inathmc and flushed with nitrous oxide and oxxgen 
To oxtrconic these ohjectioiis \datns \en Liindx and Seldon* ad\o 
cate an intravcnoiislv induce*! anesthesia of pcntothal sodium combined 
xxith topical applications of a 10 per cent solution of cocaine to the 
larxTix and continuous intripharMi^,eal msufllation of oxxgen dunnp: 
the intraxenoiis anesthesia \ pro anesthetic medication of | to J gr 
of morphine P" of atropine and I| to 3 gr of pentobarlutal sodium 
IS gi\en 

Techiuc — I he jiatient !ies flat on the table xvith the head extended 
the crane is attached is far bick on the table as is possible allowing onh 
sufficient room to turn the li indie winch moves the crane honzontalh 
the vertical po itnn of the crane will now !«. oiialinew-ith the patients 
slioulder' I he mouth is opcmal wide l»\ placing an ordinan mouth 
gag m the h ft angle <if the mouth T his i> steadied bx the assistant who 
li IS oiih to kts p th< bead extendo*! in the middle line there 1 eing no 
iietx! of su| port smc'c the head is roting on the tabic The gag of the 
hook Is introdiieoil sufficKiitlx o|Hn to permit a xjew of the tip if the 
spatula 

Pass the spatula down along the base of the tongue until the cpi 
glottis IS seen then it is lifted with the spatula just as m bronehoscopx 
and ba tins time the short tooth plates wiU fall behind the teeth when 
the gag IS opened wide to fix the tongue and epiglottis Now the hook 
IS plac^ on the crane and the worm gear joint turned to bend the hook 
slightl> to an obtuse angle The crane is lifted in the vertical to flatten 
the b ise of the tongue and this xnll raise the epiglottis so that the larvu-x 
will come into x lew If the view in this position is not already sufficient 
then moving the honxontal crane toward the head of the table will 
bring the anterior commissure into x lew 

The growths are remox ed with Jackson s cup forceps 

• trel Otolaryngol 39 ‘*01 (Marrh) I9I-I 
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MVIIORMVIIONS ‘iPI-NOblb INJIRILS DBFiniCLIA 
C ON(tI MTAL bTRinOR 

MALFORMATIONS AND DEFORMITIES OF THE LARYNX 

'Malformations of tlic hrjiix nn\ be either congenital or acquired 
Acquired deformities are the result of postnatal disease or trauma 

italfomations of congenital origin are often associated with arrested 
deiclopment of the genitalia The lungs the bronchi and the trachea 
lia\e the same embriologic origin (the foregut) as the Jarjaix hence 
in malformations of the larjnx there maj be a similar defect in these 
organs In monstrosities haxmg no larjnv the lungs are frequentlv 
absent 

Atresia of the lannx is ier\ rare and when present is incompatible 
Math life 

Of the congenital deformities nebs or bands across the glottis are b\ 
far the most common form 

Another form of congenital malformation consists of clefts m the 
mtcraia tenoid space extending to the palate and the cricoid cartilage 
The epiglottis is often deformed hy arrested development the small 
\ -shaped epiglottis of childhood being a common \anetj 

Laryngocek (dilatation of pouches) is due to congenital malformation 
and failure of union m portions of the tlnaxnd cartilage It is rare in 
man though common in the lower animals 

Esophageal pouch or dt\ erticulum of the mouth of the esophagus is in 
realitj a pouch from the posterior wall of the larjnx It is seldom or 
ne\ er congenita] in origin 

In acquired malformations erosions from sjT>hilis tuberculosis inju 
nes caustics radium etc maj result in the partial destruction or mal 
formation of the framework of the larjTix 

WEBS OF THE LARYNX 

Mebs or bands of the vocal cords arc rare Mlien present thej 
Usually unite the cords at their anterior portions though the posterior 
portions are united at times The bands mav be at a higher lev ei and 
connect the ventricular bands or thev mav be subglottic in position 

Etiology — ^arlou3 theories have been advanced as to the cause of 
these webs or bands It has been thought thev mav be due to mflam- 
matorj conditions «uch as congenital lues however there is little to 
support this theorv Hereditv has been blamed for come ca^es but 
this is difficult to prove The fii^ion theorv is the most Iikel> cause 
since m the earlv stages of development the pnmitive vocal cords are 
adherent to each other A partial septaration of tins original fucion of 
the primitive vocal cords would leave webs or bands as a result 
23 (3o3) 
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Symptoms Jlio svmptoms \nn with the site nnd extent of the 
obstruction Sin Ul wtl ^ t f the intcnofr portion of the \ ocal cords ma\ 
cause no rlistiirb met iii phonation or respiration Interference with the 
priKluctidi of flu \(iceisiisinlh present in the I irgcr webs Ihspnea 
nnj Ik- noticed tii cvertmii Indirect or direct hrs-ngoscopi reteals 
the prt enct ( f tl e ( bsfriiction 

lie webs arc ipilc color hut tin} 1 c differentiated from the \ ocal 
(onis f \ 11 k ir position ihc\ nn\ lie either fragile or resilient The 
perforated diaphragm \anct3 rare 
and IS associated with poorly desel 
ofied lungs 

Treatment —If ciusing no s\m{>- 
toiiis surgical interference is not in h 
c-ited Simple dnision of the web is 
iisiialK followed bs reformation 
Hands howes er do not show this ten 1 
encj to reform 

IJic web ma% be dcstroaed b\ dn 
llicnnv followed b\ repeated dilations 
I-arvngofissure with excision of the 
web followed bj dilations is successful 
in mans cases 

Iw \\o\d the tewdewci of th« wiebs 
to reform Jackson ach ocates incis on 
iloiig one eirtl tub He cut portion of the web wall usual)) rest 
below the cilge of tie cowl ind healing will occur without odliesions 
\s soe n IS this is 1 ealed the weh ma\ be cut from the other cord and 
reinoscd Intubation tulies max be inserted after the web is excised 
Hepeatex! bouginage max be necessarx (Clerf ) 



STENOSIS OF THE LARYNX 

Etiology —I arxngeal stenosis ma) be due to malformations ‘=pa'- 
modic contractions foreign bodies tumors edema either traumatic 01 
inflamm itorx diphtheria tx^pboid with perichondritis sj^philis from 
gumma or cicatricial changes tuberculosis fixation of the cords from 
tumors or infections perichondntis from trauma or infections cicatricial 

changes from radium etc hypertrophies or hyperplasias in or about the 
larxnx pressure from enlaig^ cerxicallymph nodes or a'bscesses o 

lateral laryngeal paralysis caused by bulbar lesions tabes or thxToil 
operations and from improperly performed tracheotoinx or inadequate 
after care Syphilis and trauma are perhaps the most common causes 
Symptoms — Tiie symptoms depend upon the degree and location of 
the obstructing lesion If the obstruction is extensix e it may produce 
serious interference with respiration and phonation A laryngeal 
stridor max be noticed in some eases usualh heard both on in piration 

1 Ann OtoU Khinol and Laiyngol 40 770 (CepUniber) 1931 
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nnd expintion In congenital hijugenl stndor this is obsen ed onlv on 
inspiration 

Ihe diagnosis is imile bj ins|>cetion of tl e larinx mth direct or indi 
reel hr^ngoscop^ and palpation of the cicatncnl barrier nitli a filiform 
bougie Koentgen studies should be 
made to rule out a foreign bods 

Treatment — Before institntni}, 
treatment actne ss-philis and piil 
inonar. infection should bcclimindeil 
as the causatne factors 

If the stenosis is not too e\tcnsi\c 
some form of dilation si ould be tric<l 
\ prelimmars Ion tracheotom\ ina\ 
be ncccssan in some cases Jackson 
and Clerf recommend direct hrango- 
scopic dilation using meUil bovigits 
Good results ma\ be ‘secured with 
progressu e dilation vising dilators 
through the tracheotonn opening 
Hemov al of the obstnictmg tissue and 
maintenance of patenev mav benoois 
san m some eases Clerf* adi ot4itc» vhmiegclon smetl od of treatment 
of cicatricial stenosis of the larj n\ He stricture i» remov cd through a 
lari ngofissurc restoring the larvngeal airwav to as nearh normal con 
dition as possible \ rubber tube is introduced through the fissure in 
the larvmt to maintain the lumen The tube is transfixed by means of 
silver wire for from three to eight weeks 
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Contractions of s^-philitic origin should be broken down b\ dilatation 
The laiynx should be cocainized the index finger of the left hand intro 
duced through the narrowed clunk of the glottis The adhesions will 
thus be stretched and tom A tube or bougie may be inserted and a 
larger tube or bougie introduced after leading tiie first one in place a few 
minutes This process should be continued three times a week until the 
stenosis IS completelj overcome Taen then the tubes or bougies should 
be introduced ut intervals of a few weeks to prevent the reformation 
Hyperplastic or papillarj growths of svpbilitic origin do not alwajs 
jaeldto the arsenicals and lodids and should therefore be removed with 
larjngeal forceps under generd cr cocaine anesthesia bj either the 
direct or indirect method Oceasionallv the papillary growths become 

* Amt Otol Ilbuiol and Lsiyngol 43 1 (March) 1933 
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wedRcd m the dunk of the glottis and cause sudden and alarming 
dvspnci uid nccessitite nn emergency tracheotomy 

1 iiherciiloiis chondritis md abscess of tlie larjoix when causing 
stenosis should be relieved b\ tliercinovnlof the diseased and dislocated 
eirtihge with i hr^ngcil curette or biting forceps 

Tulicrculous nnkvlosis of tlie arj'tenoid carti 
hgis attended b^ fixation of the cords m adduc- 
tion with sc\ ere d^ spnea necessitates tracheotomj 
for the immediate relief of the s% mptoms or the 
King or KcHv operation as desenbed for bilateral 
recurrent hringeil piralvsis nn> be necessarj to 
create an adequate aim aj 

Cicatncnl stenosis of lupusshould be treated bv 
dilatation with tubes or bougies as described m a 
prcceiling paragraph excepting that it may require 
greater persistence 

Ixprous stenosis should be rclicv ed bj trache- 
otomi if the gra\it\ of the suffocative attacks 
warrant it 

\entricular eversion with stenosis while second 
arv to some diseased process of the underljang 
perichondrium should be overcome b} removing 
the prolapsed s.icculus membrane watli a snare 
under cocaine anesthesia Failing m this trache- 
otomv ma> be performed and the cverte<l mass removed subsequently 
by laryngofissure 
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Inum-Itic stmobis »liellier of dieinical or ined.aiiiail origin niai 
often be fretted suecessfullj bj first performing larjmgofissiire noiJ 
flieii inftoilucing a tnclieotooit tubeoitli a rubber tube extending pp- 
, r.. itL.ieb flip ehinkoftheelottis flips 242 and 243J The 
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riiltl)cr tiilre exerts constant pnssiire and renioxes tl l In per 

))! istic tissue c-uisinR the stenosis li\ pres im itropln TIio tuJ e should 
lie worn for from four to sixteen necks ind should I e rciiio\e<l e\cr\ 
two or three da\s 


FRACTimE OF THE LARYNX 

I nctures of the larjTuc are rare 
Stimson found G7 cases reported up 
to 1900 It IS most common in male 
adults probably due to the fact that 
the cartilages undergo calcification 
around the tnentx fifth jear and men 

are more often c\pose<l to trauma | 

It is usually caused by direct mo 
lence cspecialh from compression 
backward against the xertebral col 
umn The thjroid cartilage IS most fre- 
quentlj fractured cither of the simple 
or compound The ar\tenoid> 

ma> be loosened and the solt parts 
extensively involved If the imicosa 
IS torn emphvsema may result and 
extend to distant parts of the body 
Symptoms —The symptoms and 

signs dciMnd on the cartilage inrohed 3 

and the extent of the injurv lam boac from manual etrangulat on 
usualh IS present in every case and 

is accentuated by phonation or deglutition Tenderness and swelling 
may be quite marked Loss of consciousness is not uncommon Dys- 
pnea IS often present in varying degrees due to edema of the soft 
tissues or to blood in the trachea Emphysema with asphyxiation has 
been reported A fragment of cartilage in the air passages has been 
reported in some cases Hemoptvsis may be present but is usualh not 
severe Crepitation may be elicited A change in the outline of the neck 
may be noted Roentgenograms mav reveal the fracture 
Prognosis — Ihe prognosis should be guarded depending on the 
extent and the cartilage involved A fracture of the cricoid cirtihge is 
more serious than of the thyroid cartilage The mortalitv has been 
estimated around 30 per cent (Gardner*) Death usualh results from 
suffocation due to edema of the glottis or of the vocal cords or from 
bronchopneumonia 

Treatment —In the le^ severe cases the treatment is palliative ami 
symptomatic The patient should be kept in bed with absolute rest 
of the voice The room should be kept moist An ice collar for the neck 
may giv e relief A low tracheotomy is necessary if dy spnea appearo 
Opiates may be given to relieve pam and apprehension Fluids 
should be giv en subcutaneously or by rectum Immobilization of the 
larynx is sometimes necessary to produce union 
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PROLAPSE OF THE VEKTRiaE OF MORGAGNI 
\ii iclii il im 1 1]W I f tl L mitmli, ,I t, „„t occur but tl, it ohicli 
ippl in In 1„. a liroji(« is in f,ct in infilfration of the tissues The 
inilfv fltsht tliiiitir like m iss is iiuite snft to probe pressure 

Jilt ttioloKj 13 unknown Man% 
of tit reported cises lia\e been it 
tnbiite<I to syphilis or tuberculosis 
Jilt trt itnicnt bj Jocil applications 
iiustitss \ number of obser\ersha\e 
riportwl successful tliougb fugitive 
rtplicemtnt of tbc pouching mem 
bnnt Iftplnceiiitiit followed b\ 

< nUenzitions to excite inflammatorv 
rcittion offers some hope of perma 
mnt cure Pvtirpation of the mass 
with cutting’/orceps or bj th^rotomy 
inaj be resorted to if simpler measures 
fill \ntisvpliilitjc remedies should 
first bt tried however in all cases in 
wJiicli sv phihs IS thought to be an etio- 
logic factor before surgical interference 
IS ittcmptwl III some instances it becomes nccessarj to perform a 
tnci cotomj to relieve sulTocitne svmptoms 
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DIVERTICULUM OF THE LARYNX LABYNCOCELE 
DivTrticula or hrj ngoctit of tbe larj n^ (air tumors) are rare \ ide- 
heth found reports of onlv 00 to 79 cases of lar^mgocele Thej may be 
extra or mtrihr^ngeal or Imtli llie true form is probably congenital 
ind in be analogous to the lateral air sacs found m howling monkevs 
Jlie diverticula mav start from the Interior of the upper segment of the 
larjTix and extend above tbe ventricular fold or thej may be appendices 
of tilt larjngeal ventricle placed between the ventricular fold and tbe 
inner surface of the thvToid cartilage The sac ma> pierce the hjo- 
thjroid membrane and pass info the neck Chouke* reported 2 cases 
which tenninatcd near the anterior tips of the great cornu of the hjoid 
bones 

riit acquired or symptomatic type usually arises from a chronic 
granuloma sucli as that associated with svphilis or tuberculosis Partial 
closure of the ventricle of Morgagni occurs with dilatation of the ven 
tncle upward or dowaiward following excessive blovnng phonation 
roughing etc 

DIVERTICULUM OF THE ESOPHAGUS 
Diverticula of the esophagus may occur in two different ways They 
may be the result of pulsion or pressure withm the esophagus or pharyn-x 
1 Acta oto-laryngol 29 123 1841 
I Arch Otolaiywgol 16 538 (October) 1932 
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or thcj 1111 % follow traction from without Both tjpes would seem to 
require a weak muscuhr wall 

Pulsion Diverticulum TIic pulsion duerticulum or as it is more 
correctK callwl the plnrjn^xsophigeal <Ii\erticulum comprises o\er 
90 per cent of ill esoplnge-il dnerticuh It usualK occurs in males 
past middle life flie occurrence of congenital dnerticula i-> doubtful 
T lit pouch is formed hi n protrusion of the mucosa between the trans 
lerse and oblique fibers of the inferior constrictor muscle lliis alwais 
occurs m tht posterior mid line As the pouch increases in size it 
descends and tends to be deflected to one side (usually the left) of the 
mid hne Itislocatcdas \ rule between the pre\ertcbral and pretracheal 
laicrs of the cciaacal fiscta The wall of the sac aanes from extreme 
thinness to great thickness Retained liquids and foods are alwajs 
present 

Symptoms — Ihc majonta of the pulsion dnerticula present a histon 
of difficult! in swallownng and regurgitation of foods Cough and huski 
ness of the \ oice max result from pressure on the recurrent larjmgeal 
nene Horners smdrome consisting of a unilateral swelling flushing 
or pallor of the f ice and a unilateral ptosis mxosis or mxdnasis maj be 
present 

A gurgling sound max be produced b> pressure of the hand on the side 
of the neck if tried immediately after eating (Boj ec s sign) 

Diagnosis — TIio diagnosis is made from a roentgenologic study using 
bismuth or a suspension of barium The diagnosis is confirmed b\ 
esopliagoscopx Prior to esophagoscopy the patient should swallow a 
string with a shot to act os a guide m passing the csophagoscope 
Surgical Treatment —The surgical treatment of puLion dnerticula 
max be a two-stage procedure or a one stage operation 
Techmc Combined axertm and local anesthesia is used 
ihe incision is made along the anterior border of the sterno-cleido- 
mastoid iiuiscle from the lex el of the hxotd bone to one inch aboxe the 
sternum expo-sing the anterior belly of the omohy oid muscle 
The common carotid ind internal yuguUr xein are exposed and re 
tracted outward The sheath coxenng the trachea and the esophagus 
IS incised The trad ea is retracted to the mid line 
The csophagoscope is introduced and the sac emptied of its contents 
Ihe sac is grasped and drawn upward and outward en the dissec 
tion is complete tlie csophagoscope is reintroduced after threading the 
sw allow e<l string through the csophagoscope 
The sac is then transfixed and sexered close to tlie esophagus T1 e 
stump is mx erted by reef sutures 

Ihe musculature oxer the sac is suturetl to gixe additional protection 
against leakage and the csophagoscope is remoxed after passing a duo- 
denal tube through the csophagoscope into the stomach and up through 
one nostril 

The incision in the neck is closed and soft drains are placed below 
the deep fascia 

Feeding through the tube should continue for about two weeks when 
soft foods may be gi\ en fax mouth for another three or four weeks 
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TracUon Diverbculum -- Irictimi .Inortioih w iisnalh found m 
tlic tmdillc tl.ml near tin- liilumtwn «Wrc tlic l>ronchml Ijmnh nodes 
ni IS c-nise .ull.csions It „ looted tl.c anterior or lateral 

ssall of the csopingus in an oblique and iipssaril position Thes are 
itsuallv found tit autops} 

As a nile t)ie\ arc without clinical significance as thej seldom gi\e 
rise to sunptoms I’erfontion inaj occur m the pleura lungs medi 
istiiuim or pericardium Double ducrticula ha\e been reported 

The diagnosis cm be made from a roentgenologic stiidj using bismuth 
or 1 suspension of barium followeil esophagoscop> 


DIVERTICULDM OF THE TRACHEA 

A dncrticuhiin of the tncbea max occur but is xerx rare The 
tracheal dixcrticulum maj be congenital or acquired The acquired 
tracheal dix erticulum has been attributed to an infection in the mucous 
glands of the posterior tracheal xxall xxith subsequent dexelopment of a 
thicrticuhm quotme Chisn) 7he joimec/rate exettmg 

cause XX ould seem to be increased intratracheal air pressure from exertion 
horn blowing etc 

The differential diagnosis must be made from an esophageal dixerticu 
him and n tracheal retention c>st The instillation into the trachei of 
opaque oil with the patient in the modified Trendelenburg position 
might assist in the diagnosis 

The sxanptoras would be those from a tumor formation xrith disturb- 
ance of the xoicc and cough 

Extirpation of the dix erticulum b> mefhotJs similar to esophageal 
dixerticulum xxould seem to be the treatment of choice Injurj to the 
recurrent larxngea! nerve should be avoided 


CONGENITAL LARYNGEAL STRIDOR 

Congenital larjngeal stndor should be bmitcxj fo those cases in whicl 
symptoms occur from an exaggeration of the infantile of larjnx 
An exaggerated form of the infantile larxnx is found in which the 
epiglottis IS excessively am eel or folded The epiglottis has been 
described as lieak shapexi -Tlie condition has been attributed to 
X arious congenital malformations exaggerated b% a laxitx of the ti'^sues 
\ narrowing of the faryaigcaf onfice is usuaffy present 
Some auSiors believe the stndor may be of central origin die to 
cnnial injuries at birth without laryngeal deformity 
The stndor occurs on inspiration at or sbortlv after birth It is 
increased when the child is aclne and max disappear when quiet Other 
voice sounds are normal Cyanosis is rare As the Jaryaix dex elops the 
stndor tends to disappear as a rule dunng the second year Death 
from suffocation has been reported usuallx associated with an inter 
current respiratorx infection 
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ACtITE CONGESTIVE LARYNGITIS 

Synonyms — Veutc tatarrhil Imogitis simple lanngitis angina 
liryngea 

■\ciite congestne 1 inngitib is in acute inflammation of the Iirjngeal 
mucosa and of the \oc\l cords It is characterized b> hoarseness or 
aphonia and occasionallj pain upon phonation 
Etiology —The etiologi of iciito congestne lanngitis is the same as 
has hecn considcretl in discussing 1 he Ftiologj of Acute Inflimmatori 
Diseases of the No«c Throat and Sinuses The process is usualh an 
extension to the lanaix from a similar acute infection of the nose sinuses 
or throat 

It IS more common m the winter months than in the summer Men 
are more frequently affected than uoroen It presents special features 
in the young which will be consnlered separvteK 
The acute infectious fevers such as influenza measles scarlet fever 
vrhoopmg cough tv'plioid and smallpox max result man acute laryngitis 
It may be part of a svphilitic or tuberculous infection 
Excessive use of the voice is a primary factor in the etiology in many 
instances cspeciallv if an acute tl roat infection is present 
Irritating fumes acids and chemicals as well as certain powders 
dusts etc may be the etiologic factor 
Pathology The hstologic changes m acute congestive laryngitis 
are the same as m inflammations of the mucosa of other portions of the 
upper respiratorv tract Tlie peripheral vessels are congested and the 
tissues are infiltrated with round cells and leukocytes If the inflamma 
tion runs a short course tl e luGltration disappears leaving little or no 
trace of its occurrence Tlie secretions at first thin and scanty later 
become heavier and more profuse In severe cases they may become 
purulent and streaked with blood from the superficial follicular ulcers 
Symptoms The outstanding symptom is hoarseness with occasional 
pam and cough Tlie voice may be I oarse in anv degree or aphonia 
may be present The hoarseness is due to the swelling and infiltration 
of the cords and adjacent mucous membrane 
The character of the cough depends largely upon the individual 
though it bears some relationship to the stage and intensity of the disease 
In the early stage it is usuallv soft and husky w hereas later it is more 
heaw and harsh In those cases m whidi there is extensive infiltration 
and edema it is spasmodic hoarse and wheezv with but little tonal 
quality If the inflammation is hmited to the mterarytenoid space 
hoarseness may be absent 
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III <1^ c-oinpliGitcd b\ excessive edeim the respiration ina\ le 
1 iiKirwi iiccjust of tlic edemntous swelling 

]li( lunptntiirc varits from normal or a sliglit elev ition to one of 
Hviril .legrtts according to llic seventv of the inflainmation and the 
Mnileiut of the mic*ro rganisms contnbnting to the phenomena 
I ximiin ition with tlie hrvngtal mirror and reflected light shows the 
iiuicxiNT to !« red and more or less swollen from hvperemia and infi] 
tratioii orctlcmi rtccordmgtothevinjlencj of the mflammator) process 
Jilt cords arc pinkish nx! or even as red as the mucosa Sometimes 
(cchvinotic siKits of extravasated blood rnav he seen on their upper 
siirficcs or fits, borders ilie secretions at first tbm and scantj later 
become thick scmitranslucent or opaque according to the amount of 
liinphocjtes thrown out lliev have a tendency to accumulate at the 
anterior commissure and to some extent along the cords Thev appear 
ns opaque jiliigs rather than as thin diffused glairv masses 

U 111 n follicular ulcers are present the denudol areas appear as slightly 
rouglicneil red spots or if covered with secretions as whitish opaque 
ones In some cases there is a cloud> swelling of the epithehum m iso- 
I itcd areas 'I licsc areas arc the beginnings of ulcerations (rare) Thej 
ippcar as slightly elevated pitches witli a gnjish scmitranslucent 
covering Hemorrhages ma> occvir at the commissure of the cords or 
on the vcntriculir bands At first the site of the hemorrhage is red 
later almost black ^^1lcn the inflammation is severe the venous flow 
mav be blockctl so tint the parts arc edematous 
Treatment — liie treitmcnt consists largeh in gmng the totce com 
plcte rest The patient should be confined to his room the temperature 
of which should be raaintainevl at from 67* to 70* F The atmosphere 
inav be siircliargeil with steim from imiling water to which the tincture 
of benzoin compound bas been adiled 1 tablespoonful to the pint of 
boiling vv ater Instead of steaming the room the patient may inhale tl e 
benzoin steam from a croup kettle several tunes a daj 
A compress of cold vv ater applied ov er the Iar\ nx beneath a flannel 
bandage gives relief in most instances 
For the relief of tl e cough codeine sulfate gr be admin 

istered everj two or three hours until relief is afforded 


ACUTE LARTNOinS IN CHILDREN 
Synonyms —P->eiidocroup false croup Millers asthma larvngitis 

stndiilosa , 

In children acute laryngitis is often characterized by a spasmodic 
croupv or barking cough and suffocativeattacks 

Etiology -The etiologv of acute laryngitis m children is in general 
hke that of acute laryngitis in adults In children the chink of the 
fflottis IS both relatnel) and absolutely smaller the Jjmpbatic and 
Lsciilsr structures are more abundant and the mucosa is more Jooselj 
attached to the underlying tissues 
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Symptoms — 1 lit bv mptoms of acute Ian ngitis jn children resemble 
tho«t of tlic ndult t\pe though in mam cases the spasmodic sufTocatnc 
attacks arc present on necount of the e\trei!ie swelling and edema of the 
subglottic tisbiie 

Kxannnation rcNe-iU the swollen mucosa beneath the true cords 
seen through the chink of the glottis as bce/\ red bands 

Diagnosis ~ \ciite lar\ngitis in children should be differentiated from 
diphtheria itid foreign bathes in the Krvn\ 

Diphtheria is characterized ohjectiieh b\ a membranous deposit 
winch mat lie seen upon laryngoscopie examination It may be either 
on the larxngtal mucosa or in the trachea or both Cultures show the 
diphtlieri) liacilli In acute larjTigitis there la an absence of the false 
membrxne and the bacilli while the mucosa is greatly swollen and red 
dened If it is of the subglottic lancty the swollen red mucous mem 
brane ina\ appear is round reddened cords parallel wath and below 
tie true conL The temperature is usualh higher m acute laryngitis 
m children than m true diphtheria while the prostration is not so great 

f oreipn bodies m the larxTix are differentiated by the histon of the 
accident the sudden on<iet of the suffoeatne symptoms with no pro 
dromal histori and the roentgenologic and other eiidence of a foreign 
bodv m the lannx 

Treatment During tl e acute stage the child should be confined m a 
room kept at a temperature of about 70** T and the atmosphere sur 
charged with steam If there is much mucus in the throat and trachea 
suction slioiild be us"d If the secretions are scantv or tenacious the 
inhalation of steam vv ith one tablespoonfu! of tincture of benzoin com 
pound to the pint of steaming water will stimulate the secretions and gn e 
marked relief 

The external apphc-itiou of in ice-bag or a cold compress to the neck 
often affords relief 

In the later stage paregoric codeine etc mi\ bt admmistereil ui 
small doses to reliei e the cough 

ACUTE LAEYHGO-TRACHEO-BRONCHITIS 

Etiology —Acute larvngo-tracheo-bronchitis with dyspnea occurs 
in infants or young children follomng an acute infection of the upper 
respiratorv tract It ina\ be due m some cases to a foreign body in the 
trachea or bronchi 

In the severe form the predominating age is from twelve to twentv 
four montlis It is seldom seen after the age of seven \ ears Invoung 
children the excess of loose areolar tissue in the subglottic area permits 
an edematous inflammation to form and mechanically shuts off the 
trachea It is more commonly found m boys than in girls It has 
been reported in epidemic forms especially following influenza 

Streptococcus hemolyticus and xindans Staphylococcus aureus and 
albus pneumococcus and Micrococcus catarrhalis are the organisms 
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niuallj p,o„,'l,|e U„ streptococci., rec„iore,l lo alioot 90 per 

cl™ il’' ^ 1 "l TV' and 

niem i of tl c subglottic irt . oitl. mines, ,iid enisling of the lirjngeal 


trncheal and bronclinl mticosi 
] he sal, glottic tissues sliovi scmwlhptic fohU one belon each cord 
due to the inflammation ami edema of the loose connective tissue m the 
conus tlastieus A thm exudate ma^ be seen ^hich can be niped away 
nithout leaving an crodcil or bleeding surface Ulcerations or mem 
orane ns occur m diplithcna are absent 
Jlic locil eonl, inaj be sliglitlj suollen aod reddened At tunes a 
prav p«cudomtinbrine may lie present 

llierL IS nsinlU a tbick tenacious disch irge m the trachea and bronchi 
mide up of filjrin leukocxtes epitlielnl cells and organisms Some 
tracheal orifices arc filled uitli pus ami ollterohfioes are obstructed with 
straw -colorwl or brownish crusts A dry or glazed appearance of the 
tnchcohronchial mucosa may be seen at times Ihe bronchi are 
ctiWrtnnVaJ rrrsyn-saatiVi/ nAicA dsc coug/i redex is una6/e to 
expel 

Symptoms —Hoarseness is the outstanding symptom but may not 
always l>e present Dvsphonia often progresses until a stage of complete 
nphomi is reached A dr% croupy cough non prc^uctive in ^aracter 
13 present as a rule The temperature as a ruliv ,s from 103® to 106® F 
More or less dehy dration occurs due to the uninDmgness or inability of 
the child to take sufficient fluids Tlie red blood cells and hemoglobin 
are not far from normal The white cell count is usually within the 
normal range but in some instances it may reach 10000 to 15 000 
Dvspnea is a late symptom usualK due to swelling or crusts m the 
subglottic region This mechanical obstruclum is manifested by an 
indraw mg on inspiration of the suprasternal notch the epigastmm and 
tilt intercostil and supraclaxicular spaces Restlessness accompanied 
b\ an anxiou') or frightened look comes with the effort to obtain air 
I lit clitld IS coiistanth clianging its position in this attempt 
Ihc difftrential diagnosis should be made from laryngeal diphtheria 
foreign bods the various forms of laryngitis obstructing tumor abscess 
or laryngeal stenosis from any cause 

Prognosis — 1 he prognosis depends to a large Extent upon the d> spnea 
that may bt prtsent especially in the very joung patient If the 
dyspnea IS long continued canliac exhaustion may ensue The advent 
of bronchopneumonia is a factor of importance in the prognosis A 
mortality of 70 per cent has been reported m children under three years 
of age before the adv ent of the antibiotics and the sulfonamides Since 
then the incidence and the mortality have dropped The prognosis is 
better m older children 

Treatment —The patient should receive full doses of penicillin or one 
of the sulfonamides A steam tent or preferablv an entire room should 
be kept at a temperature of 70“ t with the hum, ditj near ,0 to SO per 
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cent sat\jratJon This ina\ require the use of ice cakes and inechanical 
laporizers rather than lot steam A high fluid intake is desirable 
Ocjgen should alnais be axaihl le if am evidence of cjanosis appears 
The peroral or tnchcotoraic aspiration of secretions or forceps remov al 
of crusts IS neccssarv m man\ of the severe cases Intubation is seldom 
indicated as it docs not relieve the larjngeal obstruction 
If dv'spnea IS present with sterna] and intercostal retraction with or 
without C3anosis tracheotomv should be done A local anesthesia is 
emplojcil Ihe tncl eotomv ma> be preceded bj bronchoscopj !ea\ 
mg the bronchoscope m place as it is often difficult to locate the trachea 
m an infant llie inner tracheotomv tube should be removed and 
cleansed frequentlv It is neccssarv to ii<e suction through the tracheal 
opening m manv ca'jes to remove the thick heavi tenaaous mucus 
The tnchcal tube mav have to be left m place for as long as three weeks 
or more in a few ca<a?s If plugs of mucus form bronchoscopic drainage 
IS indicated 


MEMBRANODS I^RTNGITIS 

STnonytns —Croup pseudomembranous croup streptococcic or 
pneumococcic membranous croup 

Definihott —Membranous iion-diphthenlic larvngitis is rare It is 
characterized an inflammation of tie lar^m attended with the 
formation of a false membrane of non*<hphthenc origin Opinions 
differ as to the tinitv or dualitv of this <h«ease and true diphtheria 
The evidence however seems to show that thev are two diseases the 
latter being due to an infection from the Klebs-Loeffler bacillus while 
the former is due to an infection from other microorganisms usually 
the cocci or to a caustic irritant When d e to the latter the mem 
brane is notofmicrobic origin though it mav become infected secondarily 
Under the microscope it presents the same appearance as that due to 
cocci 

Etiology —The causes of membranous larvngitis are microbic chemi 
cal and mechanical irritants T xposiire to damp and cold are predis 
posmg causes in 3 oung children The cases of raicrobic orig n usually 
follow or attend scarlet f ev er measles smallpox etc In rare instances 
the pseudomembrane of ^ incent s angina extends into the lar3 nx pro- 
ducing a membranous Jar3ngitis It is essentialJ3 a disease of 30ung 
childhood occurring chiefl3 between the ages of two and eight3ears It 
is most prevalent in the winter season 

Pathology — The membrane js in two layers a superficial or ep thelial 
and a deeper or fibrous Ia3er It 13 comparatively loosely attached to 
the mucous membrane whereas m d phthena it is firmly attached 
The membrane is not gra3ish white as it usually is m diphtheria but 
IS yellowish and of a soft friable consistency It is more easilv remov ed 
and does not leav e an ulcerated or bleeding surface as in dipl thena 
The epithelial K3 er of the mucosa is rapidly proliferated and enters into 
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the composition of the iwudoraembrane The mucous membrane is 
iiJlKrtimc and ml and m phces is denuded of its epitliehum 
SjTOptoms - I ho Iiir\nKt)^)pc shows i free fauces a coated toneue 
uid h \ peremn of the fauces and tJie hrj nx The membranous forma 
tiou apjiearsow the anepiRlottie folds on the ventricles and occasionally 
on the vocal wrds It is usuilli pnniary m the larynx though it may 
nrjgiiiatt m tlie fauces and pharjTix and spread to the larvnx The 
ternperitiirc rapidlj rises to 102“ or 103® I 

1 he onsfl of the disc i«c nia^ lie the same as in acute congestiv e lar^ai 
gitis but in the course of an hour or two a loud brass} cough develops 
w hull steidilv increases I lure is loss of appetite and the patient com 
pi uns of thirst I he pulse is full and the skin is hot and drv Degliiti 
tioii hceoiiies p unful i he cough at first infrequent becomes more and 
more frcxjueiit md is finallv followed b} larvngeal spasm Great 
dvspnei miv ensue and the child in his endeavors to cough out the 
obstructing mtinhnnc dutches at his throat and tosses about in his 
bed 'ilusc «!}mjitoiiis increase m scvcril} as the membrane is formed 
m the hrvnx vmtd tlic voice is aphonic (silent croup) ind the inspiration 
through the narrowed glottis gives rise to i peculiar crowing sound 
In c isc of marked glottic olistriiction the inspintorv and expiratorv 
dvspwci. awd aspUjxcv i«a} ucccsxitatc intubation or tneheotewni 
Diagnosis — Memhruious croup resembles m some respects spas- 
modic larvngitis diplitheria larvngastmis stridulus retropharvngeal 
n!)s<css and \ inccnt s angina of tlic larynx 

In spasmodic laryngitis there is an acute inflammation with spasms 
of the hrvngcal muscles which cause suiTocatne sjamptoms Thev 
disnjipcar however in a few minutes and the child rests comfortablv 
In membranous croup the suffocative sjauptoms come on gradual!} 
and disappear as graduall} 

In diphtheria the temperature docs not rise so high or so rapidh 
riie chief dngnositic points however are the culture of tie Ivlebs- 
Ixwfllcr bacilli and the ashen gra} and firmi} adherent pseudomembrane 
After Its removal the nuicoiis membrane is ulcerated and bleeding 
whereas in membranous croup it is smooth and does not bleed 

Jxiri/ngisi Ills Hridulus is a neurosis and not an inflammator} disease 
hence the larv ngoscopic examination shows the dbsence of inflammation 
1 hen too there is a historj of a health} child w ho su Idenly has a fit of 
siifTocition In membranous croup there is a histon of inflammation 
ind progressive dvspnea 

lletrophanjngeal abwsi mav simulate membranous hrvngitis m it^ 
suffocativ c svmptoms otherwise there is little simihnt} An examma 
tion of the throat reveals a fluctuating tumor on the posterior wall of 
the h}popharvn\ whereas in membranous larvaigitis the tumefaction 
IS within the lar}ngeal zone 

Vincent s angina is diagnosed from the smear 

Prognosis -Before the advent of the chemotherajiv the prognosis 
w aVgrav e A death rate of from 10 to oO per cent had been reported 
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liic prognosis IS grave m m\erse ratio to the age of the patients T1 e 
sounger the patient the more senous tJ\e prognosis In adults the 
(langer is grcat!\ diminished as the lumen of tiie larjux is relatiseK and 
actinUj gre iter and the mucous membrane is more firmlj attached 
Treatment —I !ie treatment consists in the earl> and adequate 
adimm tration of ehemotherapv as iiuhcated bv the t\pe of battena 
causing the discise otherwise the treatment is the same as given for 
acute iarjngotncheohronchitis 

If the memhrane is due to the spirillum of \ incent and the fusiform 
Incillus the arsinicals ire mdicateii as in \ incent s angina 
The adininistntmn of oavgen or traditotomv mnv be necessarv if 
suffocative svmptoins develop 

EDEMA OF THE LARYNX 
Synonym —Ldi mi g! ttidis 

Ivdema of the Urvnx is an rnttamiiatorj pnccss attended with an 
etlematous infiltration of tfic looic submucous tissue of the hr\ nx w ! ich 
IS usuallv due to a more serious general disease of the heart kidnevs 
or the liver tliough it mav lie cause<l by local conditions 
Etiology ■— The local causes are mainlj traumatic from the injudi 
Clous use of caustics larvngeal injections of irritants operations foreign 
bodies m the supraglottic region of the larv-nx the swallowing of hot 
liquids and the mlialstion of hot steam or the inspiration of alcoholic 
or other irritating liquids into the larvnx It mav follow excessive 
irradiation Certain drugs such as potassium lodid ammonia acetyl 
Stilicjlic acid etc roaj cause it The prolonged or violent use of the 
V oice as m shouting mav bring on edema of the lary n\ 

Loc<al diseases of the larvrLv as tuberculosis sjTjhiIis abscesses neo- 
plasms perichondritis Ludw ig s angina and peritonsillitis mav also 
cause it Abscess of the larjnv maj lie accompanied bj a non inflam 
matorj cfleroa 

A non inflammatory edema of the larvnx may be secondary to neph 
ritis diabetes heart lesions sclerosis of the !iv er angioneurotic edema 
myxedema and allergic reactions 

Fdema of the lary nx mav occiir in children m association w ith influenza 
Or the acute evanthemata 

Pathology —There ,js an effusion of clear serum into the larv ngcal 
submucous tissue prwlucmg swelling of the arvepiglottic folds and of 
the anterior and superior parts of the epiglottis Sometimes the loo^e 
subglottic tissue becomes edematous In associated ulceratn e processes 
the serous infiltration may become seropurulent 
Symptoms —The onset is sudden and is characterized b\ the loss of 
the voice and rapidly increasing dvspnea Alow pitched stertorous type 
of breathmg is usuallv present in supraglottic edema O'effson’) m con 
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tryiistiJlction to the tisml miiined, hiKh pitchetl stridor ot the glottic o 
s ihglottic trpos InMerecsesafatalissuemac occur m from 
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I issue ma\ occur in from tno to 
riierc IS little or no pain or cough 

The Iar\ ngoscopic image shoi\s the 
mucosa in the region of the nr\ epiglottic 
folds the anterior and upper surface of 
the epiglottis and sometimes the suli- 
glottic region to he tumefied The sur 
face of the mucous membrane is a pale 
grai color m marked contrast to the 
tumefaction m phlegmonous or inflam 
maton edema of the hrvnx in which it 
IS red 

Liringeal obstruction is recognized 
hj the tndrawing at the suprasternal 
notch the supraclavicular fossae the 
intercostal spaces and the epigastrium 
tio “K — FdpjBa of the Uc>'>'< An an.Tious facial expression and rest 
« P^sent Cranom „ a late 
svmptom and when present the chances 
for life are poor 

Prognosis — Ihe jirognosis inav be grave on account of an excessive 
(letelopment of the edema and the serious nature of the constitutional 
disen^e back of it If it is due to an extraneous imtation the danger is 
loss and the chance of recurrence is less 
Treatment —If the disease is «ccondar\ to a serious constitutional 
(lisonler this should of course receive appropriate treatment Astnn 
gent applications of cocaine and adrenaline should be made Diaphoresis 
and catharsis should be induced In addition to the above it mav be 
necessarv to puncture the edematous tissue with the larvmgeal lancet 
eipeciallv if the edema is non mflammatorv 

Spraving the larvoix witii a 1 to 100 epinephrine ■elution mav be of 
great a«l in reducing the swelling 

Narcotics are contraindicated if secretions are present due to tie 
danger of abolishing the cough reflex 

If suffocative svmptonis appear a low tracheotomv just above the 
suprasternal notch should be done The incision mav be smaU that is 
from 3 to 4 cm m length TTie trachea is incised through the third 
or fourth nng or even lower 

An intubation tube is not so satisfactorj as a tracheotomv b^use 
of its tendenev to come out its possible irritating qualities to the in 
flamed and swollen tissues and to the further possibilitv that the edema 
maj be low cr than an intubation tube could reach 


ABSCESS OF THE LARYKX 

Etiology -Abscess of the lannx is rare as compared with absce^s of 
the pharvnx It iisiialh follows an acute upper respirator tract int^ 
tion* It maj be a complication of tuberculous perichondntis 4 Jew 
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ca«esfollow trauma of the hr\nx Typhoid ttasfonnerJ\ obser\edtobo 
the most common c-inse of this infection T he exact manner m u Inch the 
absc-ess forms from t\pIioid is still debatable In recent jears the 
majontx of the ca<5es reported Ija\e followed an acute upper respiratory 
tract infection usual) \ of the influenza ttTie Other cases are preceded 
bs scarlet fe^e^ measles er\»jpelas sepsis gonorrhea and syphilis 
The infection mai reach the hnnx ba direct extension or b\ wa% of the 
blood stream In some cases the infection might be transmitted by waa 
of the lymphatics 

Pathology — Vn oateom\ehtjs of the thxroMl cartilage in adults ma\ 
be present in which the swelling often remains for a long time At times 
a thickening and a fixation of the 
arvtenoid cartilage remains or portions 
of the cartilages max be sloughed out 
as sequestra In perichondritis of the 
arvtenoid the fixation is absolute 
whereas in the abductor par lUsis ad 
duction IS still pre^'cnt In pcrichon 
dntis of the thyroid cartilage there is 
a definite tender swelling exiemalK 
oxer the cartilage 

In abscesses of the thxroid cartihge 
swellings of the xocal cords and the 
xentricular band> subglottic swellings 
irai OOTVsioiral ncir the com j ^ n, 

IQlSSUre occur Ixernan an<! Schugt pom ng »bo e the lentneular band 
found a definite bulging of the outer 

irall of the pyriform fossa pathognomonic of the exurhtne process on 
the lamina of the tlix-roid cartilage 

Marked swelling of the xentricular bands indicates imohement of 
the thvTOid cartilage w bereas sw elling of the posterior w all of the hry nx 
beneath the larxngeal aperture speaks more for inxohement of the 
cricoid cartilage (Kernan and Schugt) 

The cricoid cartilage is least often affectwl in abscess formation and 
perichondritis MTien inx oh ed a marked swelling of the lamina cncoidea 
with difficulty in swallowing and usually a swelling and fixation of one 
or both arx tenoids are obserx ed In adults the process in the cricoid 
IS an osteomxelitis usually unilateral 

Syrmptoms —If the abscess is small a scratching of the throat may be 
mentioned If the abscess swelling encroaches upon the glottis there 
may be loss of \oice and intense suffocatixe symptoms It is an mfec 
tious inflammatory process and causes febrile phenomena There is 
retention and pressure hence pain m the larxmx Tenderness on slight 
pressure oxer the larynx IS present Small superficial abscesses located 
on the epiglottis or arx tenoids are most ftequenth seen They are first 
observed as small edematous swellings which fluctuate later The 

Ann Otol Rh nol and Larvngol 43 1000 (December) 1934 
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unt IM L\MM iTOR\ Dt^r iSES OF 7 nr L Hi} \ \ 


l.ni,K 0 ,i„|„c miiBL slums , Rnnth s«oIlcii inj mldenert mucous 
...c,nl,rine ,t ,l,c sm „f ,|,e s,,^, ^ 

mss I ,,ou punctlinug il ».ll, t|,u IjriUEcnl luncsst there ts s frc; 
« 0 \\ (if pus If the ir\tcnoicIs are imohed snelling and limitation of 
motion nn oh cned 

If the 111) ass hccoiiito difTiise marked trismus lupli septic tempen 

tun edemi and oc'cnsiondh inosis are present 
\n c\tnlir\n;,eal ahsass if lin^ mi% displace the knn\ Ihis 
in i\ he d( inonsf r ifcd as a rule In the roentgen ri\ 



Differential Diagnosis — 1 he condifu n should be difTerentialcd from 
ntropli irvntt il ih-'C'css c^sts non gronihs ncutc tlnroiditis pen 
chondritis chondritis etc If the ihsccss points to the outside idifTenn 
ti il (!i i(.nosis should 1m; in idc fit ni in fll>sces.s of n I) mph node and an 
infected (^st of the tluroglossal duct 
Treatment I In sulfonttnidos ind tin antil i tics should Ic f^iien 
us indit itid SiMUitaniH Us rupture mss occur with complete relief 
Hot ^pplIC'ltlons iiul 'team inh ihtioiis Insten tins result 
I s icii ition of the pus h^ means of n hringcal hncet mat be mdi 
cited fills tn*!} be done under cocaine anesthesi'i with the patient 
in the sitting posture Tlie nnesthesia is mdiical tilth a 5 to 10 per cent 
solution of cocaine applied rcpeatedli witli a lamigeal applicator 
flic cursed hrsngeal lancet should then be used with the aid of re 
fleeted light and the lars ngoscopic mirror or bs direct larsmgoccopv an 1 
the tumor like mass freelj incised flic relief is immediate If suffo- 
cation tlircatens tnclieotomj ma} be necessary 

If an extensile iniohement is present a wide exposure of the laniix 
through lamigotomj and cncotomx should be done If the tlnroui 
cartilage alone is iniolied Keman and Schugt adiocate exposing tie 
cartilage through an external mctsion remoiing the disea'^ed parts and 
thus draining the abscess In chronic submucous abscesses of tl e tin 
roid cartilage the thiroid cartila^ is exposed b\ means of a windoir 
re'ection of the cartilage exposing the pen(diondrium Tlie abscess b 
then incised and drained A similar procedure is followed in acute 
cases n ith necrosis of the tlij roid cartilage 


HERPES OF THE LARYNX 

Heroetic eruptions of the larmx arc rare Thei are characterized In 
pain m the throat e'lpccnllv on swallowing and a lanmg degree o 
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hoarseness A few or inanj \esicles surroumled bs i reddish zone 
niaj appear especnlh on the posterior v. all of the hrj n\ Tiie ^ esicles 
rupture without scar formation 

The etiologj js not known bnt it proliaWj has the Siirae etiologic 
fictors as htriics elsewhere Iferpes labitlis ina\ be associitcd witli 
herpes lar>ngis \cute upper respirators tract infections seem to be a 
f ictor m the initiation of the disease 

The \esiclc3 are round discrete from 1 to 2 mm in diameter and 
surrounded bj a re<ldish border Thev mij appear in groups winch 
may become confluent leaving an irregular ulcerated area 

Ihe vesicles are filled with a cleir senim which becomes turbid or 
purulent The imohed areas ustialh are the posterior laringeal wall 
the arytenoid cartilages and tlie epiglottis Reco\er\ occurs in from 
one to two weehs 

The svmptoins are inild chills moderate ftier a burning and scratch 
mg sensation m the throit and later pain on swillowing A slight 
hoarseness inaj be present 

The differential diagnosis shoiihl be mide from the eruptive fevers 
such ns vanola and varicella with vesicles on the mucous membrane 
of the throat pemphigus with vcsicksof the throat and hrjnx and from 
a fungus infection w itli blisters esptciallv the moniln 1 he prognosis is 
Rocxl The treatment is sv mptomatic 

TRACHE0T0M7 

Surgical Anatomy — 1 he tntliea situated in the exact mid line of the 
neck 18 more superficiallv placed in tlit lar^Tigcal end than lower down 
near the suprasternal notch The muscles overlapping the sides of the 
trachea leave onlv a raid line strip of fascia In the lower portion of 
the trachea and above the suprasternal notcli there is an additional 
cellular lav er containing numerous veins The thvroid gland on each 
side of the trachea has an istlunus which crosses the trachea between 
the third and fourth rings as a rule I rom seven to eight tracheal rings 
are above the suprasternal notch Important nerves and arteries lie 
outside the center line of tlie trachea 

Indications —'IVacheotomy is indicated when dvspnea or cvanosis 
foflow 8 w ounds injuries or stenosis of the larvmx or trachea from external 
stnetures sw ellmgs obstructions or malformations It is indicated in 
rare instances as an entrance for a bronchoscope where peroral endoscopv 
15 impossible It IS frequently used m certain external laryngeal opera 
tions such as laryngectomy to maintain an adequate airwav or to 
administer an anesthetic 

Tracheotomy may be done by the high or low operation 1 lie high 
tracheotomy is made above the isthmus of the tbyroid gland which covers 
the third and fourth tracheal rings as a rale This high operation has 
resulted in injuries to the cncoid cartilage with subsequent contractions 
and other unfortunate scquelm It Ins been iliandoncd almost univers- 
ally m fav or of the low operation 



tnrr f\rtunnTORf o/se 1 5 £s oj the lari^x 

Aiesthesia -I^cil ancstliMm b preterablp tspecialh il laborfif 
lircntliinR B prctnt In cmcrgeMies time niai not permit am anesthesia 
nieshin 15 infiltrited i„ theetactmid line ii.th not ocam elTphrme 
Si litlon iisinR inmiiiiiiisor epineplinne to 1 oiineeota 1 or 2 pet cent 
thetlTm" I'Tri"? I '’'T infiltration is made Irom abote 

im Uil Hotel, The deeper slrnctims 

require little or no further 'inesthcsii until the trachei is exposed when 



Ito 31J Tm(h«otony Tb« tbi/d and /ourth imhral naps are incised At tinea 
X I necesear) to nelude tbe eecoad or fifth nags The isthmus of the th>TD d has been 
d elded and t ed 


from 10 to 20 drops of i 5 per cent solution of cocaine max be injected 
(in ndiihs) betw een the tricheiJ nngs into the interior of the trachea 
Tins tends to reduce the xioicnt cough when the tube is inserted In 
infants and children cocaine should be used spannglj or not at all 
Preparation —The patient is placed in a supine position on a table 
\\ ith the head extended so as to put the neck on a tension This is 
accomplished b\ placing sandbags under the shoulders The skin is 
sterilized from the mandible to below the sternal notch If the breathing 
is bad and a bronchoscope is axailable the prehminarj msertion of a 
suitablj sized bronchoscope into the trachea and left m place until the 
cannula is readx to be inserted simplifies the completion of the trache- 
otom> If a bronchoscope IS not axailable a Mosher hfesaxer tubecan 


be inserted into the trachea , 

Incision —The exact mid line is determined The trachea is graspw 
and steadied w ith the left hand The skm and fascia are dnaded m the 
mid line from tlie thjToid notch to near the sternal notch , . , 

Exposure of the Trachea -The thx-roid cartilage should be identihefl 
and the inner border of nbbon musdes to each side of the mid line are 
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sepanted Mith the hmdleof tlie scilpel ind rctnctcd The pretracheal 
fisen js lucised ind ^cp^ntwl 

The cleft l)et\\cen the sfemoli\onl muscles should bo identified The 
tlijroid ghnd just IkIow and to the sides of this cleft is recognized as 
1 deep pink or red miss protruding between the muscle fibers The 
isthmus cohering the third and fourth tracheal rings 13 cohered b\ a 
fascia This is th\ idetl along its upper border and dissection forceps or 
the handle of a knife undermines the isthmus from abo\e downwards 
exposing the bare trachea 

The Isthmus is clamped with two pairs of forceps and dnjded m the 
mid line The cut ends of the isthmus are ligated and retracted out of 
the field of operation Anj excessne xenous bleeding should be clamped 
and tied 

Incision of the Trachea —The trachea is fixed with a tenaculum or 
hook on each side of the mid line TJie trachea is now incised m the 
middle bj means of a sharp scalpel through the third and fourth tracheal 
rings Occasionallj the second and fifth rings are included in the incision 
Pepending upon the amount of room nece^rj for the insertion of the 
cannula Care should be taken to axoid cutting the posterior wall of 
the trachea Small end segments of one or two of the cut tracheal rings 
ma> be sexered from each side tbereb> making a round or oxal window 
in the mid line If the tracheal rings spread readilj this clipping maj 
not be necessary Mosher uses a punch forceps to make the oxal 
window W hen the trachea is first opened a deep breath is usually taken 
followed bx coughing to expel the blood and secretion This may be 
followed bj a cessation of breathing for a short time but respiration is 
soon resumed 

Insertion of the Cannula —A tracheal dilator or curved forceps is now 
inserted into the tracheal opening and spread The tracheal cannula of 
proper size and length is inserted and held m place by means of tapes 
attached to the shield of the cannula and tied behind the neck 

A small pad of gauze slit from one edge to the center is placed 
astride the cannula covering the wound 

After Care —A thin pad of fluffed gauze is placed ox er the opening of 
the cannula and held m place bj a loose bandage so that the airw aj js not 
obstructed 

The patient should be kept in a warm well ventilated room w ith a high 
moisture content A w ell trained nurse should be in constant attendance 
to remox e anj obstructing secretions or to attend to other mishaps The 
inner tube should be removed and cleansed frequently A mild suction 
apparatus bj the bed using a catheter of proper size facilitates the 
removal of the secretion from the tube and trachea 

The outer tube should be changed and cleansed exerj two or three 
dajs if the patients condition permits A duplicate tube should be 
ax ailable for insertion if necessarj while the first tube is being sterilized 
Reinsertion of the tube is greatlj facilitated if a pilot is used 

Opiates should be used spannglj if at all due to their inhibiting 
action on the cough reflex 
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Final Hemoval of Cannula. — ’Flie c<iniiti)a niaj be rcmo\ecl perma- 
nintli wiitn tlic tmniial ninvaj is free and unobstructed A few dajs 
til ij Im* '!iiffi( lent 111 nmte lar}ii{^jl itiHatnmation or edema In some 
c ISOS of cliroiiit stiiiosis the canniiU innj Iia\c to be nom permanently 
llcforc rcino\in;: tlie cannuU it slioiild be plugged temporarily to test 
tlie I irj ngcal breatliiug 

Tracheotomy Without the Use of a Cannula —If an emergency 
tracheotomy is necessary and a tracheal cannula is not aiailahleilosher’s 
ojicration iniy be done. 

Mosher (IIillO makes a crumi incision in the trachea, then uses a 
piincli forceps to cut away four triangular flaps lie then sutures the cut 
cntls of the ihvidcd thyroid isthmus to the nbbon muscles and they m 
turn are 'lUtiircd to the margins of the skin incision The open wound 
IR'rmits the tracheal window to I>e near the surface thus obMating the 
necessity for a tracheal eanmd.% for a few days All bleeding points 
must 1 k‘ clamped and tied. 

> Ann Owl , Ul>ia*L*otl I.ftrjnKOl . 50, SS7. (‘kpUmber) JWl. 
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DlPllllIEHIA^ J\11C\1I0\ 

Defimtion — Dij)}itlicri'i is an acute infectious di (ast, clnracterued 
presence of tlic Klebs-Locfller bicillus It is still furtJier char- 
ictenzetl -x incmbr'ine on a mucous surface or tbe abraded skin 
It IS communicable either directlv or indireeth , from one person to 
anotlier llic lesion is usu ilh located m tlic upper respiratory tract 
Etiology —As to its geognpbie and racial distribution, it mas be 
said to l>c v.cll lugb imisersal \o climate, season country , or race is 
e\empt from its ranges It is, boneier, less preialent m the summer 
season in temperate and northern latitudes statistics show that among 
the poor in crowded tenements the disease is more preialent 
BodiU conditions with loaetcd resistance ba\e much to do uith the 
siisceptibiht\ of the indindiial exposed to the Klebs-Loeffler bacillus 
\bradcd or diseased surfaces m the upper respiratory tract also offer 
hwal areas of lowered resist ince to the growth of the bacilli 
Age has a great mflueucc on the prcxalencc of the diseate Ihe blood 
of nurslings is %cr\ antitoxic m its properties hence children under 
otic \ear of age ire coinparatoely exempt from tlie distist After 
the fourteenth leir there <s less pr^isposition to diphthcnu 



Fio 2o0 Tlie abo\e chart t& arranged (rom (he statist cal data of Bab ruk and shows 
at a glance the rclati\ e pre% alence of d pbtbena from b rth to fourteen } ears of age 

Modes of Infection Duect and Indirect — The direct infection is from 
the one affected to another i e by breathing or mlialmg his breath or 
receinng the mucus or tlie salna into the mouth or the nose durmg an 
act of kissing coughing spitting or sneezmg on the part of the patient 
The transmitting media are the discharges from the diphtheritic lesions 
of the nose throat conjunctiia xagina and wound surfaces and the 
secretions from the nose and throats of the bacillus carriers 
The indirect mode of infection is not so easily traced as the direct 
nevertheless it is suspected that the bacilh mav be transmitted bv 
domestic animals as cats rabbits etc which being directlv exposed 

( 375 ) 




DIPimiEKl 1—/ STUBATIOk 


to lilt Hmtnpoii torn n it to petboni rcnioi „| ,),e d„ect source of 

,°"l l>' 'O'lels tible linen and dishes 

iKuldmc linoU crpcts nigs tlotliing and all other articles 

otpowl to 1 diplitlientic piticnt lood cspcciillj milk mai be the 

and?' f O'tt dothing of phjsicmns nui^s 

and parents stiouW he mentioned is sources of infection 
Diplithern ina\ be endemic epidemic or sporadic m its manifests 
tinns in a corainiinit\ if proper immunization and quarantine regulations 
irt not carricil out 


nie distrilnitKii of the or/r»nism among; the human mdmduaJs who 
OTtwmute tlie 'iourcea of mfection includes (a) The frank clinical case 
(O) the at.Npical or missed case (e) the healths carrier 
Camera - flic atjpical or carrier case is the greater problem because 
these indiiKhnls are oierlookcd and therefore do not come under 
Stirs eillancc 


McGuire and Hitchens published «ome data on the presalence of 
diphtheria earners in a citizens training camp Cultures from the 
throats of lOSO healtfn \oiing men between tlie ages of seienteen and 
t«entj-oiie sears showed that neirh 1 pcrcentof them earned i indent 
diphtheria bacilli 

All earners should lia\c their focus of infection remoied if possible or 
adetpiatelj drained if removal is impossible 

It should be a routine practice to remove the tonsils and adenoid from 
all recovered diphthentic patients 

Bactenolof 7 —The KloKs Isocfller bacilli varv greatlj lu size shape 
and curvature according to the mevhum in which the> are grown and 
often \ar\ m the simc mevlium Thev also var^ with the fluidity the 
age and the temperature of the medium but thej generally present the 
appearance of narrow rods straight or curved sw ollen at either extrem 
itj and are found in groups with a tendencj to parallelism Tlie> are 
not alwajs parallel but mav have a tangled irregular arrangement or 
be in broken chains 

The atvpical forms imv be thickened at the center of the rod the 
extremities being pointed '1 hev mij also be lance- spindle- or club- 
shaped or even pear shaped One characteristic is alwajs present 
namely segmentation 

The Xlebs-Loeffler bacilli stain readilj with alkaline methylene blue 


and many other aniline djes 

The diphtheria bacilli mav be grown upon blood serum agar-agar 
bouillon milk etc and thev are pathogenic for pigeons rabbits guinea 
pigs chickens certain small birds cattle goats and horses 
Bactenologic Diagnosis —A portion of the pseudomembrane should 
be removed from the throat of the patient with an aseptic cotton wound 
nrobe wire loop or other instrument and smeared over a clean cover 
class dried and stained with Rouxs double stain of dahlia violet and 

methvl green or withLoefflers blue staining solution 

their tjTical appearance If not found a culture should be wnie 
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tthch m from twelve to twtnU four hours m a tempentiire of 37° C 
w ill dev elop gnv ish colonies the size of i pin bend w itli reguhr outline 
the suffice beinj; drv 

Lihontorv nre f ftcn nullihed bv fiultv teci me in obtaining 

the culture ‘'oinetiraes it is neccssarv to dig m in order to get the organ 
i=in A negative culture does not alnavs mean absence of diphtheria 
\ common error is the failure to get a culture from the nose or from the 
remains of tonsil tissue 

Histopatholof 7 —The distribution of the false membrane mav involve 
the mucous membrane of the nose pbarvoix tonsils hard and soft 
palate mouth and lips hnnx trachea the bronchi from the largest 
to the smallest the car and abraded svirfaces of tl e skin 1 he vagina 
the duodenum tl e conjunctivse and other mucous membranes maj 
also be involved 

Previous to the use of antitoxin autopsies often showed the pseudo 
membrane extending from the tip of the nose to the smallest bronchi 
since the use of antitoxin it is nrciv found so extensively distributed 
Tlie appcfiratce of the pwidoi let ibraite vanes from a grayish white 
through a dirtv brovvoi to a bhek color (in hemorrhagic diphtheria) 
Itsconsistencv isusuallv tough and leathen althougli it nnv be friable 
It 13 firmly attfiehed to tlic underlviDg tissues when found on the uvula 
or tl e pharvmgeal vvall ind loosely att iched in the trachea 
ITie formation of the psei hmenbrane begins with an exudation of 
IvTnphatic cells which rapidly undergo coagulative necrosis leaving 
«i reticulated substance composed of fibnn from the broken-down cells 
If the fibrin penetrates the deeper layers of the mucosa it is difficult 
to remove it as the I nc of demarcation is not easily established between 
the living and the dead tissue If on tlic other band the fibrin remam 
superficiallv attaci ed it is easilv removed for obv lous reasons ^^^]en 
the pseudomembrane is deepiv attached its remov al is attended bv some 
bleeding if superficiallv attached there is no bleeding 

Slouyhtnff of (he vitixtiis membrane mav occur when the blood vessels 
suppKang it become thrombosed or olherwase injured so that the 
nutntion supplied to the parts is shut off This is often spoken of as 
gangrenous diphtheria 

The appearance in the early stage is usually as a whitish or yellowish 
circumscribed film and at a stiUlater period it may become vellowish 
or dirtv brown m color If hemorrhage takes place beneath or within the 
false membrane it mav become black 
General Symptoms The disease is ushered in bv a feeling of dis 
comfort lassitude loss of appetite constipation slight sore throat 
difficultv in swallowing and more or less hoarseness 
The temperature v anes w ith t) e tvpc howev er m all tvpes of diphtheria 
there is an increase of temperature with each extension of the local field 
of infection There is a greater fluctuation of the temperature curv e m 
the mLxed infection and the septic type than tl ere w in the fibrinous 
V aneties 

The pulse rate is increased m uncomplicated cases in the beginning 
The pulse-rate in infants is especially high 



lc,ch,jm,l, i (iiKr. w,l p„|y,.„ti) „|,e„ „ ,d„„„ , r-,lt of IJI) or 
inor, ,s „ grpc N ,l,|,|„I,crn ,s freqiientlj issomted 

v\ itli t‘icli\ c mill iti untrc.ite<l cases 
llcilucfl blood pnmne as shown bj sphjginographic tracings incli 
c-itcs m iitcrcisctl ab^rption of diphtheria toxins and warrantsa gra\e 
prognosis rite -vitiic is true of an intermittent pulse 
Diphtheria of the Pharynx —Partial angina is the most common form 
of tiic disc i<!c 1 irl\ there is a general redness of the phar^ nx and the 
pi// irs of f/tt { iiitxs At the site of pseiidomeinbnne formation which 
istisinlh the tonsil there is inert ise<l re<lness It ina> form hone\er 
oil the posterior pill irs tbcmiih or the walls of the phar\nx Iirst 
one ton li lb imoUed tbiii tl e other The cervical bmph nodes are 
somewhat swollen and temlir Hie temperature is elev ated 1° to2'’F 
with frefjucrit oscill itions 1 he general heilt/i is good There is Iran 
sicnt ilbiuniniirn 


Oeneral aiiffina is cli iriclerirtd hj a thicker and more extensive 
pseinloincmhMnc gru ordiiiv vellovv mtolor or even brown or black 
ilic whole or Jinrlv tlic whole of the tonsils pilhrs uvula and the 
plnrviix ire covcrcil bj the inembnne in from three to six dijs if anti 
to\m IS not given Grave svmptoins appear earlv in untreated cases 
ind ‘in iisuill^ uslicrce! m bj a chill followed bj fe'er Delirium 
restlessiKxs apitli^ mid vomiting nre often present Swalloinng be- 
eoinea difficult on lecount of the swollen -ind stiffened condition of the 
fauces mil the pliarjiiv Ihe nasopinrj nx is filled with tenacious 
mucus ]lie cervical Ivmph nodes ‘ire swollen and tender Albu 
rninurn is severe ^Nitliout treatment the pseudomembrane mvv be 
cast off ind be reformed continuing thus for three to six weeks Under 
antitoxin treatment the disease ma> be brought under control in from 


three to slx dajs 

Septic Diphtheria —i his form of untreated diphtheria in which a 
seeondarj infection occnirs inv olv es the entire throat from the begmnuig 
llie mucous mcfiibrane is dark red and the uvula swollen Withm a 
few liours a dirtj graj or blackish membrane forms and rapidlj spreads 
riie cerv ical Ij mph nodes are mucdi sn ollen and v ery tender \\'hile the 
membrane is forming and spreading the temperature is elevated 
loxK s^Tnptoms as rapid pulse dehrium aod restlessness are present 
As the disease dev elops v omiluig is violent and attended w ith extreme 
prostration The temperature curve risds verj suddenly The puJsc 
is small soft and rapid Ilespintion is increased proportionateb 
The tonsils and the fauces are swollen Thej are a Imd bluish wWe 
with discolored spots Bloodv matter is mixed with the exudate l^e 
cen ical b mpb nodes are v erj much swollen and tender on both «des 
untreated death mav occur usuaUv on the second to the fourth dav 
from collapse and general sepsis , , 

iJiSilDiphihenii -Dipfitlierta of the nose laa} assume aP3 , 
foregoing tj^es although it is probablj often of the ® 

tvpe It mav be primary or secondary Tlie upper hp is excor 
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the nis.ll ell'll irgc lie child snuffles sleeps a greit deil md takes 
food poorh on ac'coiint of the insal occlusion nnd he inij become C} i 
notic 111 iitteiupting to nurse the hrtist ii t J>mph notlcs of the i eck 
are s^\ollen \ isal heiiu rrl agis occisiwiallj tike phee Mmj un 
treated cases run a benign course while others arc malignant from the 
beginning death occurring n ithin a few da\s 

The nasal o'*cliision is at first thought bi tl e parent to be due to a 
foreign bod\ m the nose Tlie membrane is usually situated on the 
septum altliougli it frequenth imolies the whole Schneidernn mem 
brine ind inav be rcmo\o<l with the forceps or tl c siringe as a cast of 
the interior of the no^ 

In the vHxcd (jjw or strrj fo</ipA£/ma of ihe nose the sjmptoms 
are more se\ ere from the beginning the membrane is mixed w ith blood 
and appears black (blick diphtheria) Toxic s%mptonis are marked 
and the honph nodes of the neck much swollen and tender The patients 
are little inclined to take food Earl> antitoxin treatment is usuallj 
followed b\ reco\cr% Ihe disease is however to be regarded as v erj 
grave in its nature if antitoxin is not used 

LatTiigeal Diphtheria (True Croup Membranous Croup Diphthentie 
Croup etc) — lArvngcal diplitlena maj be primarj altlough it is 
usually secondary to diphtfiern of the nose plnrvnx and tonsils 

Stage of Inraslon —This is cliaractenzed b> a simple angina becoming 
suddenly complicated with hoarseness and a cougli characteristic of 
larjTigeal irritation llie Klebs-Locfffer bacillus may or mav not be 
found A negative finding is not concfusive however as heretofore 
stated 

Stage of Spasm (Exadahan) —The pseudomembrane tiia> develop so 
rapidly that withm twentj four hours there is larjmgeal stenosis The 
cough IS drj short and hoarse becoming paroxysmal m character and 
often lasting for several minutes It is attended with cyanosis full 
veins and a perspiring forehead Aphoma more or less complete soon 
develops The respiration is wheezing and noisy As the stenosis 
becomes mote advanced the inspiratory act is prolonged and is attended 
with a whistling noise There is pronounced depression of the supra 
clav icular region the neck and the epigastrium The severe symptoms 
comem waves extreme cyanosis and harsh difficult respiration which 
giveaway temporarily thus affording the sufferer a bnef respite from 
the aggrav ated symptoms The natural duration of the stage is from 
one-half to seven days 

Stage of Asphyxia —Tins stage is characterized by greatly impeded 
respiration and toxic symptoms The respiration becomes more rapid 
and irregular the child s ts up suddenly and falls back again exhausted 
The cyanosis and the retraction of the supraclavicular jugular and 
epigastric regions are more pronounced The suffocativ e attacks occur 
more frequenth The head is thrown back and all the accessory 
muscles of respiration are called mto action Even the abdominal mus- 
cles are retracted The larynx nses with each respiratory effort During 
one of the suffocative attacks complicated with convulsions death 
comes 
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Septic Diphthena of the Larjztz — Iliis is secondary to a similar process 
m the nose or the fliroif or both iml licgins with feier apathj and 
inarku! i\c ikncss Ihe mucous inembniie of the Iar>n\ and the nose 
issttollcn and ccncrcd with iKnjjsli 3 c!Iow axudatc loxiesj-mptoms 
ns aoinitiiig delirimn suppression of urine Iicaailj coated tongue rapid 
pulse etc , arc marked liie prognosis is quite graae if untreated 
Diphtheria of the Trachea and the Bronchi —This is usual)} second 
ir\ to larinpcal diphtheria although it ma} occur pnmanl} m the 
bronchi or the trachea ^\hcre it thus forms and the larjnx is second 
arih involved itisknovvnas ascending croup If a cast of the bronchi 
is coughed up it 13 a positive sign of bronchial involvement Other 
signs ns respirations (50 to 00 per minute), continuous djspnea (as 
contrasted with intermittent when the pseudomembrane is m the 
larvnx and upper trachea) supraclavicular and epigastric depressions 
not so well marked paleface blue hps and great phjsical depression 
ma} aid in reaching a diagnosis of bronchial diphtheria The prognosis 
IS V cr} grav e 

Diphtheria of the Ear —Involvement of the external ear is rare This 
13 usually carried to the external car by scratching (abrasion) with 
the mfcctcd fingers of the patient Infection of the external auditory 
caual IS seen vtv rate lastatvccs wv wlvvcU there vs dvphthetitie oUtis media 
with extension through the t}'mpinic membrane 
Otitis media as a complication of diphtheria m infants and }oung 
children mav be quite destructive without perforating the t}Tnpanic 
membrane However scarlet fever and measles are usual!} more 
destructive than diplithena flic middleman infection is characterized 
bv deafness and pam m the ear upon swallowing and coughing these 
are followed by aural discharge after which the pam subsides 

The purulent discharge may be the onlv symptom of diphtheria of 
the middle ear 

The \ irulenc} of the culture mav be determined by rabbit or guinea 


pig inoculation 

Differential Diagnosis — TJie differential diagnosis of diphtheria 
should be made between follicular tonsillitis ^ incent s angina agranu 
locytosis leukemia quinsy retrophaiyngeal abscess acute laryn^ 
tracheo-bronchitis tuberculosis and syphilis The diagnos ic 
points in each case are the microscopic and the culture finding 
Prognosis — 'niis mav de siimmanzea'unutrilhrifnllneing’-he^ni^ 
The Age of Ihe Patient — Themortality in untreated cases isthe lowest 
m the first year and the tenth year and the highest in the second to e 

Lte of the Local Lesion -Inv ohement of the larynt if untreated 
results in the highest mortality Nasal diphtheria m infants is 

fatal if untreated , , , , Philsdel 

Bailev* m his senes of 5993 cases of diphthena seen at the PhiJade 
nhfa Ilosratal for Contagious Disoasen found n death rate from ah 
of 8 63 per cent Excluding those uho uere hopelessly .11 on 
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admission and w ho died during the first t\^ents four hours m the hospital 
the deatli rate ms 5 53 per cent 

In tl c hrjngc'il cases the death rate for all patients admitted nas 
approTiinateb 25 per cent 

Complications and Sequelae of Diphtheria — Tlie complications of 
larj-ngeal diphtheria are ilehidration due to hck of fluids heart lesions 
paralysis (peripheral) hroncliopneumonia and other eomphcations such 
as otitis media sinusitis p\ehtis and scrum sickness 

Heart Lesions —Fndocarditis mxocirditis \\ax\ degeneration ner%e 
degeneration heart clots and dilatation haie been found m certain 
cases Acute to\ic mjocarditis is the usual form of heart complication 
It usualh makes its appearance about se\en to fourteen dajs after the 
onset of the diphtheria 

Postdiphthentic Paralysis I ostdiphtheritic paralj sis has been re 
ported fls occurring m from 10 to 20 per cent of untreated cases Tl e 
motor ntri es are the most often affected the sensorj least The paraK sis 
usualK affects the lelum palatt (benign and discrete form) and the 
phar\n\ The chief simptom is difficiiltj in swallonmg and the return 
of liquids through the nose Each act of snallowing is accompanied bv a 
laTMigid cough The loice is nasal articulation is %er% much inter 
ferctl w ith mil the patient snores during sleep Tlie paraK sis disappears 
111 from one to three nceks 

In the general or diiTvscd poffdiphtheritic paralysis tlie palatal and the 
uiglloriug muscles are inioivcd The muscles of the c>e are most 
frtqiicutli affected Liieqiial pupils diplopia strabismus or ptosis mai 
be pro tnt Complete recoierj cientualK takes place The patellar 
reflcMs nnp iircd or lost and the muscles of the feet ma> be paralyzed 
llie pitionts shuffle their feet on the floor in walking Diphtheritic 
p«eiuiot ibcs or e\en complete panKsis of the lower extremities maj 
compile lie some cases fhe muscles of the upper extremities are less 
often iffccted 1 he muscles of the neck and the head are rareK imohed 
lftlK\ irt the child s head falls oi cron his shoulder The faaal expres 
Sion ni 1% be lost gn ing an idiotic cast to the countenance 

Diapl r iginatic paraK sis occurs in about 7 per cent of untreated cases 
and iin\ lead to a fatal termination The chief sign of diaphragmatic 
par ill SIS is a sinking in of the abdomen during inspiration and distention 
diir ng exp ration Respiration is rapid and panting Bronchitis or other 

death 

Earlv and massiie serotherapy in the period of angina is the best 
prophylactic treatment against diphtheritic paralysis but should be 
gn en at any stage of the paraly sis if positn e cultures are obtained 

Cardiac or vagus paralysis complicates about 1 per cent of the un 
treated cases 

Bronchopaevancma — This is a senous complication and often causes 
death after tracheotomy and intubation It is ushered in by a rise of 
temperature increased cyanosis (in laryngeal cases) change of the 
respiration pulse ratio from normal I 4 to I 3 At first the phvsical signs 
are those of diffuse bronchitis later of consolidation oier seieral areas 



ImmMiration by Antitoxin —An immunizing dose of antitoxin 
ruiRcs from oOO to 1500 uniti according to tlie age of tlie patient and 
tlie length of time immunity is desired 
Ilrokaw sUtes the immunity conferred h\ antitoxin is brief because 
It IS ripidh thmmatcd from the human bods According to Park 
KMKhinits injected at tlie time of exposure will gne absolute protection 
to all persons for ten dass and to most persons for three weeks 
cfjiick Tesi —In ion Schick published a description of a simple 
clinical test by w Inch the amount of antitoxin present can be accurately 
dcinonstrattxl The reaction depends upon the local irritant action of 
a minute ^iiantits of diphtheria toxin injected latTUCutaneoiisl} If 
the induidiial has no antitoxin or not enough to protect against diph 
thena a positnc reaction will appear m from twenty four to forty 
eight hours If the indixidiial jmssesses antitoxin and is immune to 
diplitJicna, a negatixe action results 

7’orin-antitoiin — In lOl'I Uehnng pubhsbeil the results of his at 
tempts to immunize human licings against diphtheria with neutralized 
toxin Three injections of 1 ec oath of a suitable toxin antitoxin 
mivtiirc spacoil one nr two wetks apart will cause about 85 per cent of 
susceptibk children or older persons to iltvelop sufficient antitoxin to 
gi'c the ncg-itiic Schick reaction ind produce in irked if not absolute 
protection against diphtbcrn According to Bro^ iw the toxin antitoxin 
injections an. inidiisablc before the age of six months During this 
time most of the infants retain the antitoxin recen ed from their mothers 
Toxntd Diphtlun i toxoid is a non toxic product prepared bx treat 
mg diplitliiria toxm witli fonnaldehydc It contains no antitoxin or 
scrum prottuis It is tisoil for the actne immunization of children 
igimst (liphtlieru 

Diplithcni toxoid H gixeii m two or three subcutaneous injections 
of I cc each four weeks apart If the patient is still Schick positiie 
lifter the third injection an additional injection is indicated Fen 
reactions follow the injections in children under five years of age In 
older children and adults a small percentage will develop local and 
general reactions such as reilnoss induration headache and fever 
Treatment of Diphthena —The treatment of diphtheria consists of 
the administration of adequate doses of antitoxin certain general and 
local measures and the relief of the dyspnea by intubation or trachc- 

Aniitoxm m Diphthena —Introduction of antitoxin m the treatment of 
diphtlieria produced a tremendous reduction m the mortali^ rate 
Brokaw states of 183 000 cases in ISO cities prev lous to its use the mor 
tality was 38 per cent among 132 QQO cases after its introduction tlie 
mortality was 14 per cent The time clement is most important o 
imount of antitoxin can compensate for delav ed administration i o 
for tlic laboratory report may mean a fatality 

The antitoxin may be giv en m a single dose of 20 000 units intraimi 
hriy unless the case is having much obstniction to respiration 
2000 units of this are given intiavenouslv 
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Scliick offers Uie following suggestions regarding the administration 
of -MititoMn (a) I or mvUl and m^ium eases 100 units per kilo of bodv 
weiglit {b) for seierc ca«es 500 units per kdo of bod\ weight (c) for 
immuiii/ation 50 units jier kilo of bod\ weight, (d) repeated injections 
‘:}ioiiId be omitted as superfluous (e) slight improvement in curative 
results niav be obtained bv intravenous injection 
General Treatment — \fter giving antitoain the ineihcal care consists 
m d solute lied rust until ill possibilitv of heart complications has 
passcil \ room or steim tint with a high moisture content and a 
tcinperatiia of 70® I slimild he irainfaiiied until acute svmptoras have 
‘•ubsidcil Sedatives riiav l>c given as indicated 
Local Treatment —T he local trc-itinent consists of nasal and oral 
cleanliness the removal b\ suction or snabhing of the excess secretions 
and membrane If the p^eudomembrinc is m the larjux it mav be 
removed bv an aspirating tube through a hrjngoscope Removal of 
this membrane does not leave a bleeding surface as & rule The mem 
brane roav reform in from si\ tcv eiglit 1 ours and recjuire rcaspirating a 
number of times 

INTUBATION 

If the respiratory obstruction is not relieved is determined by increas- 
ing deptii of the retractions of the intercostal spaces and sternum in 
creasing pulse-rate to above 160 per minute pulsus paradoxicus decreas- 
ing respiratory rare increased evanosis restlessness and fatigue an 
intubation tube sfiould be inserted 

Fschenbrenner' m reporting on Ooo ca«es of hrvngeal diphtheria 
believ es the first intubation or tracheotomv should be held off as long 
as possible unless endangering the life of the patient Tlie first mtuba 
tion tube is left in seventy two hours before removal If the tube is 
coughed up during that time it is reintroduced if necessary If the 
patient clnnot get along without the tube after seventy two hours of 
intubation he is remtubated for forty-eight more hours 
Techmc of Intubation.— The child is prepared for intubation bv 
wrapping it in a sheet or a blanket from the shoulders downward The 
sheet should be secured wath strong safetv pins so as to bind the arms 
and legs of the child Tins being done the nurse should sit upright in a 
chair with the child upon her lap his head resting against her left breast 
His legs should be secured between hers and her right hand should grasp 
his left and her left hand his nght The assistant should stand behind 
the nurse and hold the child s head in line with the bodv with the chm 
out slightly A tube of proper size threaded with silk through its ey elet 
should be in readiness The operator should stand or sit m front of the 
child introduce the mouth gag preferably of the Whitehead tyTie flit 
operator introduces the index finger of his left hand and hooks it o\ er the 
epiglottis locating the space between the two arytenoids and the epi 
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glottis (tip 2)2) Then jfter crowding liis finger as hr to the left as 
possible the mtubition tiiljc on the tniTMhicer js timed into the 
month imrnedi tteh OMr lit ttnttr of the postern r portion of the 
tongue tl e I iiulle of the in 
troducer being on the chest of 
the child \.s the tip of the 
tul>e passes back of the epiglot 
tis under the finger of the 
operator the handle should be 
gradually elevated until the 
tip of the tube is diiectlv over 
the chink of the glottis when 
It should be suddenh lowered 
thus passing the tube into the 
1 oxof the larjnx and on down 
mimimrni. "I"' '"t” "’e 

trachea The tip of the finger 
then engages the nm at tl c head of ll e tul)e the introducer is loosened 
ind removed and "itli a gentle pressure the tube is firmlv pushed deep 




the slottis 


into the Ian ns and the trachea H after waiting tn entj to fh'rtJ 
iites the child tolerates the tube the [oop «f at"ng “ 'nc 

index finger reintroduced agauist the head of the tube and the g 
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rcmoNwl I or nlnious rensons the child should be kept rapped until 
the stniiK IS removed I iRiirc 2a4 shows n false entr\ of the tube into 
the esophagus because the 
handle of the introducer was 
not sufficientlx elevated before 
the tube was dropped into the 
I irvngetl hov 

Int hahon mav also be per 
formed m t! e dorsal pos tion 
the same rclativ e positions and 
steps being obscrv ed as in the 
upnght position If preferred 
intubation mav be done bv 
meins of Ljnahs intubation 
speculum (Fig “’oo) Tins en 
ibles the operator to insert the 
tube bv direct vision 
Eitubation or the Removal of the Tube —The remov al of the tube 
imv be done hv observ mg the same precautions is are u«ed m intubation 
tl e mdev finger of the left hand gmding the extractor to the opening 
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m the tube (hig '>o0) Another methirf is to lease tl 

tached looping It oser the left ear and ^rmg it to ‘te etwh sntt 

ndhesise plaster The renimal ot the tube is thereh; tendered quite 
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eas\ It IS also easv for the child to ren]o\c it hence this is a serious 
objection to the method E^ubation ma\ be done b\ bobbing 
Ihe child ^sTapped m a sheet is held on a tabic «ith its head o\er the 
edge face doi\n Pressure is exerted on the trachea mill mg upiiard 
as the head is flexed and tlie tube mil fall out on the floor in the majonh 
of cases The tube mav be removed through the Hrvngoscope under 
direct vision if desired One gram of Dovers powder or to grtw 
of morphine maj be given a few minutes liefore cvtubation to prevent 
spasm and remtubation for its relief In addition the narcotic reduces 
the respiratory effort 

When to Remove the Tube — Lnder antitoxin treatment the tube mav 
ordinanK machildovertViOicatsofage be removedm about seventx 
two hours Remtubation maj be necessarv if the ainvav is not free 
Should the tube become obstructed it should be removed immediateiv 

Compbcations and Difficulties — (a) If the 6nger of the operator is 
short and stubbj it maj be difficult to introduce the tube beside and 
beneath it (6) The tube maj make a false passage through the vcntri 
cles of the larjux (e) The prolonged efforts of an awkward or mexpe 
rienced operator maj cause suffocative sjmptoms (d) Transient ‘•pasm 
of the glottis maj cause temporarv delaj in introducing the tube (e) 
Tlve nanowest point through which the tube roust pass is the ci coid 
ring and edema or swelling at this point maj give rise to ome diffiniltv 
in introducing it \ smaller one maj be passed wath slight force The 
action of the tube in being expelled in this condition has been aptlj said 
to creep back like an oiled cork m a bottle (f) Prolonged retention 
of the tube mav be necessarj on account of the persistence of the psn do 
membrane ulcerations about the cricoid cartilages traumatisms cica 
tricial contractions edema abductor paraljsis or exuberant granula 
tions (p) Alore rarelj the tube maj be swallowed (no danger from it) 
{h) The tube mnj become obstructed bj the thread or catgut being 
aspirated into it and swollen bv the secretions even food mav obstruct 
It (i) From examination of larvnges with the larvngoscope Eschen 
breimer* found that those cases that need mechanical relief longer than 
a total of fiv e dav s usuallj hav e a secondarv infection of the larj-nx with 
other organisms than the diphtheria bacillus These secondarj invad 
mg orgamsms such as the streptococcus staphvlococcus and pneumo 
coccus tend to cause much more scar tissue formation than the diph 
thena bacillus resulting m a critical stenosis of the larjmx This is 
particulailj true when there is a diromc imtaticu associated with the 
infection such as that of an intubation tube in the larj-nx ’ 

The Feeding of Intubated Children —Most cases take liquid food 
verv well when m the upright position although some take it with pain 
and cough If the upright position is not practical Cisselberrj s posi 
tion mav be resorted to It consists m plaang the patient on his back 
vv ith a pillow beneath the shoulders his head bent downw ard and back 
ward at an angle of 4o degrees the legs being elevated Liquid or semi 
solid food mav be given m this position ffiie child should be allowed 
V Aim Otol^ ninnol and LaivagcA 45 4S5 1936 
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to allow several times before assuming the upright position to remove 
the food from the msopharj-nx If desired the child may be placed upon 
Its stomach with its head extending over the table and the food drawn 
npw ml through a tube Gavage ina> be resorted to if the pharjaix 
and the larvnx are not too swollen and painful ITie tube should be 
introduced through the nose and rapidly passed into the esophagus 
I ood being poured into tl e funnel passes into the esophagus and the 
stomach \\ hen remov ing the tulie pinch it to prev ent the liquid passing 
into the larjnx as it comes out 

Rectal alimentation ma> be resorted to if feeding b> either of the 
foregoing methods is not pnctical 

Permanent Tube Retention — In some instances it is necessarv to 
leave the intubation tube in place for long periods These chronic 
tube cases rnnv be relieved b> inserting hard rubber tubes of larger 
diameter but the same length for from two to four weeks At the end 
of this time the tube mav be removed m many cases without causuig 
the Spasmodic stenosis which would require reintubation If after two 
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or three dajs reintubation is not necessary permanent rel ef is to be 
expected If the method fails a low tracheotomj should be done and 
tbe intubaton tube removed Larjmgeal breathing is restored b\ 
gradually plugging the tracheotomy tube After normal larjaigeal 
breathing has been present for a few dajs the tracheotomy tube is 
removed and the wound closed 

Tracheotomy \ tracbeotomv is seldom necessarv especialh if the 
patient is m tbe hospital and a trained intubator is av ailable Intubat on 
IS usually a safer and surer means of tidmg the patient over tl e suffo- 
cative penod Nevertheless there are still cases in which tracheotomv 
IS indicated 

The indications for trad eotomy m diphtheria are UTien intubatwn 
tubes are not av ailable or if foranv reason tl eir use is not understood 
if the pharynx is obstructel from excessive cervical edema and the 
intubation tube does not give rel ef when the membrane is in the lower 
tracheal tract and m the chronic tube cases 

> The fechn « of tracheotomy la deecnbed elsewhere 
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If the suffocation is not rclie\ed at once after tracheotomy tliere is 
either pseudnmemhr'ine stiU lower down in the trachea perhaps a de 
t icl ed p ece oier tl e orifice of the cannula or the cannula has become 
fille<l with mucus and shreda of pse idoniembrine In this eient the 
inner cannula should be rcmo\ed and cleared of mucus etc If the 
Temosnl of the inner cannuH does not Telie\e the suffocation there is 
probably membrane low down m the trachea This may be remoi ed by 
introducing a catheter attached to a suction apparatus 
The patient should be put to bed face downward with the foot of 
the bed ele\ ated to facilitate drainage 
The tracheotomi wound is permitted to close from within outward 
Gauze may be packed on each side of the trachea to approtunate the 
seiered rings as healing progresses Die inner cannula should be 
remosed and cleaned eNery two or three hours The outer cannula 
should be remoied and cleaned eicrv twenty fo ir hours in most in 
stances 

Mishaps or accidents which may attend the operation are (fl) Fail 
ure to open into the trachea especialK in \ery fat children (i>) hemor 
rhage when the incision is carried to either side or too far downward 
(c) an irregular or too small incision making tlie introduction of the 
cannula difficult (rf) secondary hemorrhage (e) asphyxiation from dis- 
lodged membrane (/) a too greatly retracted head thus flattening the 
trachea and causing stenosis 

Compfwa/ orw wh chmai ariseare (o) Infection of the tracheal wound 
the bronchi and the lungs (6) ulceration of the trachea at the tip of 
the cannula (c) erysipelis of the wound (<f) and most important of all 
bronchopneumonia from the second to the se'enth day after the opera 
tion When this occurs the prognosis is gra'C 
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CHROMC DISLVSFb OF THE LAinW 

Chronic inflamrnntion of the mucous mtmhnne of the lamiY in 
eludes the ghridular \ascular and connective-tissue Invers It is 
iisuilh secfMidarj to acute ittncks or to overuse or improper use of 
the voice It occasionallv seems to occur as a pnmarv affection 

riiL follow ng classification meets both the clinical and the pathologic 
requirements 

1 Clirontc hv-pcrplastic (h^-pertrophic) larjaigitis 

(a) Diffused hvperplastic larvngitis sometimes called chronic 
hj'percmic larvngitis 

(i) Discrete or localiz^ hv-pcrplasia of the mucous membrane 
either supraglottic or subglottic 

(c) \ ocal nodules (chorditis nodosa) 

(d) Pach} dermia larvngis 

2 \trophic larvTigitis 

3 Hemorrhagic larjTigitis 

Lach of the four varieties of chronic h^-perplasfic larjmgitis presents 
a distinct clinical and pathologic picture hence thev will be dc'cnbed 
separatclv even though thev mav be m the same general class fication 

DIFFUSED HYPERPLASTIC LARYNGITIS 

Synonyms —Hvpcrcmic larvngitis hvpertrophic larjngitis sclerotc 
hvperplasia 

This tjpe 13 characterized by a more or less diffused mfiltraton 
throughout the larvaigeal mucosa no one part being affected more than 
anotlicr as it is due to irritations of a general character rather than to 
those directed to one part 

Etiology — The exact etiologj is unknown It is eatremelv doubtful 
if tl ere IS a 7 nmary chronic larvngitis except from the overu'^e or un 
proper use of the v oice It is frequently secondarv to a preceding d sea-e 
of the no«e nasopharynx or the faucial tonsils It is possible to have a 
cl ronic larvngitis followang the excessive u-se of tobacco or alcohol or 
even following digestive disturbances Allergy is a factor in 'onie 
instances 

Moutli breathing marked nasal obstruction smusitis pol\ pi 
of the voice bv public speakers and singers mav lead to a diffu*^ 
irritation of the laryaigeal mucous membrane As the improj^f 
prepared air and secretions pass over the whole larvngeal mucosa t ere 
mav be a diffused inflammation , 

Anv disease of the heart wherem there is an interference vnm 

return circulation may cause huskmess of the voice and perhaps din 

hvperplasia of the mucous membrane Thoracic tumors or enJargeo 
(390) 
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thoracic and cervical Kmph nodes, mav interfere v\ith the return cir- 
culation, and lead to hj-perphstic changes 
Stone-cutters, tobacconists metal-workers and workers with certain 
chemicaK are often affected b\ chronic lar^-ngitis from the dust laden air 
Men are more often affected than women for obvious reasons The 
aged are more subject to it on account of the \ ascular and glandular 
changes accoinpanving senilitv Orton found the ages of the reported 
cases ranged from sixteen to fiftv-twovears 
Pathology — There is a diffu'^ed inflammation and hvperplasia of 
the larvngeal mucous membrane including the glandular and the con- 
nective tissue The blood vessels are but little affected excepting a 
few small arteries on the surface of the epiglottis and the vocal cords, 
where thev maj be enlarged L leers are absent 

Diffused hjperemia of the larvngeal mucous membrane including 
tliat of the epiglottis is usuallj present 
V entncular pouches, on the epiglottis 
the arjepiglottic folds, or on tlie vocal 
and the ventricular bands Indeed 
It often spreads from one part to 
another in the order given above 
until in the later stages it is general 
In singers and speakers the livperemia 
is generally greater in or is entirelv 
limited to, the true cords The color 
vanes in different individuals and in 
the same case at different times Ihc 
cords maj be the normal ivor> -white 
or pinkish red orthej raaj bestreakei! 
with red, or the} may be of a pale 
mottled browTi or slato-grav color One 
or both cordsmav show a marked thick- 
ening throughout the membraneous portion If both corda are iin olv cd 
the anterior thinl of the airwav mav be obstructed (fig 2aS) 

Symptoms —The essential svanploms are a huskv voice the sen^e of 
accumulated secretions and the ease with which the vocal apparatus 
becomes tired The voice upon rising is often quite huskv or even 
aphonic During the dav it Ijecomes nearlv or entirelv clear unless it is 
used excessivel} In this event it remains huskv and its use mav be 
attended with aching m the larvnx 

The secretions are increased but little Tlie image maj present either 
1 moist or a drv membrane The hvperemia is rarelv demonstrable bv 
larvngoscopic examination Ihe mobilitv of the cords is usualh un- 
affected though m some cases there is a tardv action from the infil- 
tration of the intrinsic muscles 

Treatment —The treatment should be addressed to anv preexisting 
etiologic factors if the} can be determmed 

Complete rest of the v ocal apparatus for days or weeks is necessarv 
m man} instances Singers who practise improper placement of the 


It mav be more marked m the 



Fio — Hyperpla-ia of the antenor 
portions of both \oc«l cords 
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cnnosic disexses of thf larxkx 


\ < ICC sliotild eitlier he forbidden to sing or be t^ught proper methods of 
\ oice phccnicnt \ lolent iisc of the \oiee either m binging or speaking 
sliould he ‘isoidcd 

The use of spn\ s iiid girglisln th< pttieiit irt of little \ aliie Ihese 
remedies it most oin do no inort tinn thin the secretions and thus 
facilitate their expulsion 

rxcessise hjperplnstic growths on the \ocal cords mac be removed 
<0 surgical means 


LOCALIZED HYPERPLASne (HYPERTROPHIC) LARYNGITIS 


Synonyms — I.ar\iigitis IivTvoglottiea thorditis \ocaIis hxpertrophics 
inferior, Stoerk s blennorrhea 

Discrete or localized hyperplastic laryngitis is characterized bv 
hoarseness or aphonia dyspnea a brassv cough and an infiltration of 
the tissues m the subglottic space 

Etiology and Pathology — Jheotiologv and pathologic changes are the 
same as those given under the diffuse form except the pathologic 
changes arc more localized 

HyTverplastic laryngitis frequentiv occurs m singers due to incorrect 
methods of \oicc training and singing using the voice during or after 
tolds or from repeated attacks of throat inflammation 

Ihe anterior portions of the cords are usually affected partly or com 
pletcly obliterating the anterior third of the airway \t times the 
mterarytenoid space may undergo a hvperplastic enlargement which 
protrudes into the intcnry tenoid space like a pad This hvperplastic 
mass between the vocal cords prevents their close contact 

Symptoms —1 he sv mptoms are about the same as those given under 


the diffuse form but are greatly exaggerated The hoarseness occasion 
illy amounts to aphonia Tlie hvperplastic tissue in the subglottic 
space and the infiltration of the laryaigeal muscles interfere with the 
normal mov ements of the cords to such an extent that approximation 
IS often impossible Thcdvspnea or suffocative sviuptoms are due to 
obstruction below the glottis The brassv cough is charactenstic of 
obstructive swelling and hvperplasia in the subglottic region 
Examination rev eals the hyperplastic masses on or below the cww 
intheform of tvvosausage-Iikemasses nearly parallel with the true cords 
Their color vanes from a pale gray ish pink to the deep red of 
inflammation The epiglottis is also congested and enlarged blc^ 

\ essels pass ox ev its posterior surface In »)me cases there is more 
edema In these cases deglutition is difficult owing to the impend 
closure of the glottis The dyspnea m diairete hyperplastic larvngi is 
13 increased upon exertion Patirats sometimes complain of a sen'^e o 
stiffness or of a foreign body in the laiynx After the disease is we 
advanced the abov e symptoms are fairly persistent as the hyperp as i 
swelling is a fixed factor Upon attempt^ phonation the corns ai 
approximate and instead of Ae free edges presenting straight lines ej 
are slightly concave or waw owmg to the weakness of . 

and tensor muscles and infiltration The secretions are tnicK 
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whitish in color and are often aceumiihted in the intenr\ienoid space 
and over the sluggishly moving coM 

Differential Diagnosis — Tiie differential diagnosis should be made 
from scleromi laryngeal papilloma pachydermia larvmgis malignant 
tumor tuberculoma andsvphilis 

Prognosis —On account of the occasional hvperplastic swellings below 
the cords the d\ «pnea mav become so great m rare ca^es as to require 
the performance of tracheotomv 

Treatment —Before undertaking the treatment the cause or causes of 
the affection should be carefully studied ^^'hen the etiology has been 
definitelv determined an endeavor 
should be made to o\ ercome the pre- 
disposing causes of the disease \ll 
nutritional needs such as iron vnta 
mins etc should 1 k' met \nv faults 
in the use of the voice should be ct r 
rectfsi An important part of tl c 
treatment is rest of the v oice I otas- 
sium iodide and the protoiodide of 
mercun sfiouW 6e giv en w heCher « r 
not svphilis IS suspected as the' often 
promote more or less ab orption of 
the deposit 

Clerf advocates stnppmg of the 
mucosa of the v ocal cords on one or 
both sides as necessary The affected mucous membrane is grasped 
and traction exerted along the longitudinal axis of the cord and the 
hvperplastic mucosa remov ed Redundant tissue is remov ed by straight 
or bent cupped forceps 

Electrocautenzation bv means of a pointed larvmgeal cautery will 
cause a shrinkage of the swollen membrane If a marked hv-pertrophv 
IS present excision bv the Corde curette or other means is indicated 



Fio '*08 — B lateral oesl sodules at 
thejunet oosol the an enor and m ddle 
th rda of (ha rocal corda 


VOCAL NODULES CHORDITIS NODOSA 

Symonyms Trachoma of the vocal cords s nger s nodules chorditis 
tuberosa pachvdermia larvaigis 

^ocaI nodules are characterized b\ the formation of nodules along 
the free border of one or both of the vocal cords at the junction of the 
anterior and middle thirds 

Etiology —The nodules usually complicate chronic hyperplastic laryn 
gitis in singers and public speakers who use faulty methods of respu-ation 
and voice placement ^^hen such is the case there is an overtension of 
the mtnnsic and extrinsic muscles of the larynx This causes attrition 
of the cords 

They are seen more frequentl' m women than m men Children who 
habitually shout or scream while playing occasionally develop the 
nodules 
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CHRONIC DISEASES OF THE LARYNX 

Pathology.— Vocal nodules maj be likened to corns due to ill-fitting 
shoes ^ Chiari claims that chorditis nodosa is a tjpical pachjdermia 
lar,\Tigis Ilajek thinks the nodules are glandular hj'pertrophies. 

The nodules consist of layers of stratified sfiuaraous epithelium sur- 
rounded bj a circle of congested tissue 
Symptoms.— As the nodes frequentlj accompany adiffuse hyperplastic 
laryngitis, the symptoms are sometimes similar to those described 
under that condition. The spi^ial symptoms are that the singer or the 
piiblic speaker is unable to strike the tone he desires, especially in the 
middle register. Wien the cords are widely separated, as in the lower 
register, no difficulty is CYperienced. as the opposing nodes do not touch 
hen the higher register is attempted, the posterior thirds of the cords 
are necessarily closely approximated and not in use, and the ^oice is 
not greatly’ affected. ^Yhen, however, the middle register is attempted, 
the cords Mbrate their entire length, and as the nodes touch they inter- 
fere with \Qice production. 

The larjngoscopic image shows the grayish white nodule on the 
free bottler of one or both cords, usually at the junction of the anterior 
and the middle thirds. If both cords are im oh ed, the nodules are 
exactly opposite A small area of hyperemia is often present at the base 
of the nodule If diffused h.vpcrplastic changes are present, they may 
not be apparent except as shown by the hyperemia 
Prognosis.— The prognosis in regard to the disappearance of the 
nodules is good, pro\id^ the patient faithfully follows the instructions 
contained in the chapter on the Singing Voice 
Treatment.— Tlie treatment consists in refraining from «ingmg and 
loud speaking, and in practising proper methods of breathing and tone 
placement. The patient should be instructed to practise lower costal 
respiration w ith the upper nbs elex ated, and to practise \ oi« placement 
by attacking the initial tone with the lips gently’ closed, as in humming, 
so that when they are plucked with the finger the tone flows therefrom 
If the tone does not emit through the lips when plucked, but comes 
through the nasal chambers only, it is an e\idence of faulty 
placement If small tlie nodules may’ disappear after prolonged ' oice rest 
If ad\ isable, the astringent rem^ies described under discrete hyper- 
plastic laryngitis may be used. In extreme cases, it may be 
to renio\e the nodules with an intralarjngeal cutting forceps intrmuceo 
by the direct or indirect method. This should be done only' after failure 
to cure by the other methods suggested. AflfTer recommends exfern^ 
mass.'ige of the lary n\ w ith a mechanical vibrator as an adjunct to proper 
training in tone building and voice placement. The massage improves 
the circulation and nutrition of the mucous membrane, inCT^ses 
local migration of leukocytes, and relie\es the associated laiynge 
inflammation Radium or roentgen ray' may be of \ alue 
PACHYDERMIA LARTNGIS 

Pachydermia laryngis conrists in most instances of a hyperplasia of 
the squamous epithelium with keratinbation 
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Etiology —The etiolog\ is undetermined but thought to be due to 
\inous irritstions such ns nlcohol tobncco irritating fumes or chronic 
infections of tlie tcetli or s mises Impentori* lie) e\ es it is m enrJ^ form 
of hrjngitis siccn 

\ccordmg to Chinn the \errucous form of paclndermia is identical 
with papillomn of t! e lar\nx and has no relation to the diffuse form 
Diffuse pnch\dermin ma\ be prunarj orltIIla^ be secondarj to some 
otl cr nffeetionof the InraTix sueli ns tuberculosis or siphihs Ti^pical 
paclndermia is n \cr\ rare disease 

Pathology — The mo t frtquenl and mildest form is a thickening and 
loosening of the epithelium of the interarj tenoid fold and the nocal 
cords such as frequentli occurs in clironie larjmgitis Large genuine 
pach\dermii m the interarj'tenord spnee interfere lerj ma 

terinlK with the \oice 

Circumscribed thickenings outgrowths or nodules which accompany 
tuberculosis syphilis chrome pencbondritis and perhaps also lupus 
ha\e been referred to ns secondnn or accesson pachjdermia 

Prognosis —The prognosis depend> on the etiologi as ajeo does the 
trentment the htter \nrjtng according to the nature of the most dis- 
tressing sjniptoms Nnturally the s^Tphilitic form is much more fa^o^ 
nble thnn the tuberculous though not infrequentlj it resists specific 
remedies 

Treatmeat — Operatne trentment is called for in suitable cases that 
IS if the general henith is good and the resp ration or \ o ce is not senoush 
interfered with b\ the local disease Lnfortumtelj treatment by 
means of cutting forceps hot or cold snares etc does not guarantee 
freedom from recurrence 

The method of treatment which is most highly recommended is 
roentgen ri\ and radium and the use of electroljss h\ means of a 
bipolar instrument w-ith a current of from 10 to lo ma The roentgen 
ra\ or radium offer tie best chances for cure in large pach^ dermic 
growths m the interarjtenoid space Local appl cations maj be of 
V ilue PachjdeiTOia Jaiwmgitis is often considered to be a precursor of 
malignancj 

ATROPHIC LARYNGITIS LARYNGITIS SICCA 

\trophic larjngitis is characterized l\ a burning or pricking sensa 
Una aS.t'vi Ub* vowe. -w/i Uv s)i.CQc\U\.e ai-tacks. oiulatui^ 

spasmodic croup and asthma) during the night 

Etiology —The atrophic changes in tl e !ar\ n\ are usuall\ secondarv 
to the same process in the nose and pharjiix It is tl ought that some 
influence is brought to bear upon tie mucous glai ds of the hrsngeal 
mucous membrane wl icli depnscs them of tl e secretory power and 
that this influence is often independent of intranasal or plarjngeaJ 
atrophj 

Pathology —The mucous membrane undergoes a retrograde change 
and fibrous tissue finally replaces the normal elements constituting the 
* LarjTiEOscope 41 51*^ (July) 1931 
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imicMis mcmlir'ine and su>m«cous tis'up Hie mucous glands and 
the hlood \c'5spls«lisnpppnr orlrt n p grr itl\ dmuni'^hed in size The 
ulntpd c< Urn mr epitl elntm is Rridu i\\\ rtpl iced I } s^jintnoiis epithe 
hum J he stc re tie ns irt diinimsl ed iii qumtitx ind ch ii gcd in qualif) 
lhe> are thicker ind admixed with white coqmscles and epithehal 
debns iJie desiccated secretion appears as brownish blackish or 
gnj ish crusts on the cords and in the interar^ tenoid space Ulceration 
of the mucosa is not gencrallj present though it maj be especially on 
the posterior will 

Symptoms — After using the \oicc there maj lea burning or prickiog 
sensation m the throat Cough of a hoarse spasmodic character is 
excited h> the presence of and the attempt to remoi e the crusts from 
the larjnx The cough and hoarseness are more severe in the morning 
Dyspnea simulating spismoihc croup or nsthni i maj occur at night 
on account of the accumulation of the crusts o% er the \ ocal cords Lpon 
larj ngoscopic examination the mucous membrane appears pale and 
dn uith discolored crusts on the cords or m the interarj-tenoid space 
riiey mav also lie seen upon the posterior wall of the larvm m “^me 
cases cspeciallv if there is ulccntion in this region The cords are 
dr> and wTinklcd and more or less covered with crusts The trachea 
may be dry and glazed or covered with crusts as well 

Prognosis —The prognosis is bad except in tho«c cases m which the 
atrophic changes have progressed but little 

Treatment —1 lie internal administration of the lodid* occasionalh 
stimulates glandular activity and thus affords relief Pilocarpm ma\ 
also be given for the same purpose if tl e heart is strong It should never 
be given unless an examination of this organ has first been made The 
chlondc of ammoniuoi stimulates the glands and thins the secretions 
rendering them easier to dislodge Tlie inhalation of aromatics m 
solution m olive od thrown into the larvnx with a nebulizer is grateful 
and affords temporary relief Medicated lozenges wath a mucilaginous 
base may be use<l to protect the drv membrane \warm moist climate 
or a sea V oy age w ill ameliorate the symptoms Careful attention shoidd 
be given to the condition of the nose the accessory smuses and the 
pharynx If the nose is kept free from crusts and the secretions are 
increased the hrynx will undergo a corresponding improvement In 
empyema of the posterior ethmoid and the sphenoid cells the secre- 
tions discharge into the pbarvnx and tnckJe downward into the 
where tl ey became dried and adherent to its posterior wall or lodge 
upon the cords In such cases great improvement follows the treatment 
of the sinii'^s 

HEMORRHAGIC LARYNGITIS 


Synonyms —Spurious hemoptysis laryngeal hemorrhage 
By hemorrhagic laryngitis is meant a larvngeal inflammation a^ro 
named by hemorrhage from or beneath the lary ngeal mucous roembr^e 
Tlie spitting of blood, or hemoptysis is usually not of larynge 
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ongin IS It mn\ come from the no«« phar5nx trachea bronchi or 
lungs 

Etiology — Hemorrhage beneath the mucosa or otlienMse ^\hicl 
occurs m the course of larjoigitis is due to ulcerations acute inflamma 
tions and to exccssue use of the voice Sj-philis and tuberculosis of the 
larjnx mav be attended t\ith larv-ngeal hemorrhage Albiiminuna 
diabetes hjpertension variola tvphoid fever vellow fever leukemia 
I emophilia and malignant di'^ease also predispose to hemorrhages 
Symptoms —If chronic larjngitis is present tic usual svmptoms if 
such a condition arc also present The patient aLo complains of a tick 
hng sensation in the throat folloned hv cough and the expectoration 
of blood Tlie quantity of blood vanes from a mere streak to a mouthful 
usuallv however it is sm ill 

Tlie larv ngoscopic examination shows me or more are is of extrav 
asated blood in tl e corda or on or beneath intico is membrane Fresh 
fluid Hood mav still cling to the surface of the larvngeal mucos«a A 
hematoma of the coni mav be tl c precursor of a polvp 
Treatment —Ordunnlv n treatment i> required Astringent sprajs 
and the external applicition of ice maj be tried If the cough contmues 
It should be quieted 1 j tl e administration of morphine bv Inpodermic 
injection Tl e act of cough ng prevents coagulation and tends to pro- 
long the bleeding 

QiSerentul Diagnosis of Chronic Laryngitis lied fTerential diag 
nosis of chrome hrvngitis from other larvngeal diseases is not always 
easilv made It mav be confounded with larvngeal tuberculosis sj^philis 
paralvsis carcinoma and certain benign growths 

Tuberculosa is characterized bj a rapid pulse elevation of tempera 
ture loss of appetite emaciation a genera! lowered vitality together 
with definite 1 mg findings The e sjTnptoms are not present in chronic 
larj-ngitis An examination of sputum for tubercle bacilli will still 
further aid in tl e diagnosis 4 Jaiyngoscop c examination does not 
alwaj s settle tl e diagnosis unless the larynx is tlie "^eat of the tuberculous 
infiltration If the tuberculous process is well advanced ulcerations 
maj be present 

Syphilitic affections of the larjTix raaj present much the same appear 
ance as the edematous t>-pc of chronic laryngitis Hyperplasia may be 
present in both diseases I ut is more often present in syphilis An 
h sfi3ry- cafe /s m ias.b.cg jAe J.vSsrewkvsJ 

diagnosis In the tertiary stage of syphilis the diagnosis is easily made 
The ulcers m hyperplastic laryngitis if present are stationary while 
those of sy^ihilis and tuberculosis are deep and spread rapidly 

Carcinoma m the subglottic region is distinguished fron discrete 
hyperplastic larv ngitis bv the nodular or papillary growth of carcinoma 
and bv the biopsy Perichondritis m this region more nearly simulates 
carcinoma on accoui t of the nodular outlme of the tumor like mass 
In lupus the surface of tl e membrane is markedlv red and granular 
Enchondrosis of the laryngeal cartilages is differentiated from edema 
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toils lar\ ngitis b% the cense of hardness on probe pressure and the unei en 
contour of the swelling 

Paralysis of the pocterior cnco-ar\ tenoid muscle mav be mistaken 
for subglottic hjTierplasia unless a careful e>:aniinatioa is made In 
paralj-sis the lagging moiements of the cord» reieal the nature of the 
Ics on The panljsis ma\ also be mistaken for pachjdermia lamigis 
Prolapse of the rentncles is differentiated from h%-perplasia b\ marked 
pitting upon probe pressure in the former 
Angioma laryngis is differentiated from hemorrhagic lanngitis b\ the 
clcMtcd whorl of blood \essel3 and the absence of hemorrhage 

Papilloma is distinguished from chorditis nodosa b\ the point of 
attachment and the size and shape of the growth 

DYSPHONIA FUCJE VEMTRICULARIS 

Etiology —Dssphonia plicm sentriculans or phonation with tl e \en 
tricular bands as described b\ C Jackson and C L Jackson' is due 
to underactmtj of the true \ocal cords from impairment or fatigue 
of the muscles impaired innenation or arthritis of the crico-arjlenoid 
joints otcractiMU of the sentncular bands possibh due to muscular 
In^pertroplu absence of the tnie \ocaI cords destro%ed b% disease 
or following surgical removal congenital anomah of the true cords in 
which the function is absent or impaired and tumors mechancallj 
propping the cords apart 

Clinical Anatomy — Tlie aentncular bands are folds of elastic con 
necti\e tissue with some fat cells and muscular fibers the latter from 
the tin ro-arsienoideus The\ are in relationship with the ar^epiglottic 
folds cxtcmalh the base of the epiglottis anfenorh and the anterior 
face of the antenoid posteriorlv The roof of the aentncles is formed 
b\ the under surface of the bands The \entncular bands assist m the 
closure of the ain\ aj and in x oice production 
Symptoms —The sjTnptoms are those of disturbed phonation ITie 
\ oice 13 deep and more or less rough Double \ oice (diploplioma diph 
thongia) IS nearlj alw ax s present Thexoice breaks or two tones are 
produced at once \ feeling of fatigue m the larxmx after using the x oice 
for a prolonged period max be noted The larx-ngoscopic appearance 
resembles inflamed and thickened cords howexer the oxeractixe 
X entricular bands approximate and cover the true corda 
Diagnosis — r?le alagnosis- is* imiulr ifmnr Abr ilny.igewi' .miTW jmd 
direct larjTigoscopj 

Treatment —The treatment consists of the remox al of the cause of 
the dj sfunction if possible and the determmation of the exact phase 
of effort of phonation at which the ventricular bands are forced into 
action Tlie patient should talk m a loxr tone with the least possible 
effort \ prolonged period of silence may be necessary m some cases 
with chronic inflammatorx changes 

* Arch Otolaryngol 21 157 Oebniuy) 1935 
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The Jack'Jons ad\ise apiinst ill imtatne forms of treatment Re- 
inoMng 1 small bit of tissue from the center of the free edge of each 
\ entricular band ini\ be of \ alue in some instances 

CONTACT ULCER 

Since attention «as first called to contact ulcer of the Iar% nx in 19‘’S 
(Jackson*) 24o cases ha\e been obsened 

The ulcer is a superficial one occumng on one or both « des of the 
1 irMix postenorh the ulcerated surface coming m contact on phona 
tion w ith the same region on the opposite cord the latter being ulcerated 
or not according to whether tl c ulceration l> unilateral or bilateral 
(Jackson) 

Etiology — The disea'^e la nearh alna\s found in adults and as a 
rule in men 0\ er use of the a oice dust and irritations to the Ian ngo- 
trjcl eal mucosa maj be etiologic factors \ oca! abuse seems to be the 
chief actnc etiologic factor A throat\ \oice «ecm3 to increase the 
ill efTect of the a ocal abuse 

he uperficial ulcer is usualh located in the cartihg nous glottis 
Jackson calls attention to the constant hammering of one ar\tenod 
cartilage against the other as the chief mechanical cau«e Other etio- 
logic factors present in man\ cases are suppurative foci in tonsils and 
sinuses acute infections of the respiratorv tract specific infections such 
as the \incents or inuved pvogenic organisms oral sepsis cough to- 
bacco alcohol and chrome lanngitis 

The larjTigo^copic appearance usualh shows a superficial ulcer of 
the arvtenoid cartilage surrounded bv a zone of inflammatorv mucosa 
The edges of the ulcer arc grav ish or that of the surrounding mucosa In 
some cases a granuloma is seen m the bed of the ulcer 

Pathology —The pathologic specimens of tissue show chronic inflara 
mation and superficial ulceration \ thin laver of granulations and 
necrotic tissue are found in the bed of the ulcer Granulomas maj form 
in some cases 

Symptoms —The chief svanptoms are hoarseness and a clearing of the 
throat Pam usualh is absent but ma\ occur in some cases as a stabbing 
sensation in the larvaus or radiatmg to the ear A tickling or a si ght 
stinging sensation maj be mentioned Coi gh is often present with or 
without secretions m the Ian nx 

Diagnosis —The diagnosis is made from direct and indirect lar\ ngos 
wipj and biopsj The d fferential dtagnos s should be made from the 
ulcers associated with tuberculosis sv^philis malignant and benign 
growrths and pachjdermia larvngis \ biopsj roav be necessarj to 
establish a diagnos s 

Treatment —Complete vocal rest from six months to a vear is re- 
quired Jackson permits twentj wordsadav gradualh mcreasmg the 
amount in later months 

Ann Otol Rlunol and lAryngol 37 ** (March 19^S 
* Arch Otolaryngol 22 1 (July) 1936 
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Focal infection should be eliminated and oral hygiene instituted 
1 he administration of penicillin bv spray and inhalation may help cure 
any secondary infection present SiKcr nitrate is contraindicated A 
u arm moist climate m ly lie n help 
Surgical Treatment —Under direct or indirect Jan ngoscopy the granii 
loraa IS nipped off u itli cupped forceps flush with the surface Curettage 
of the ulcer may be done but in Jackson s opinion is usually less desirable 
than the use of tlic cupped forceps Tlie cautery may be used in treat 
ing the granuloma if done in a careful and precise manner Autogenous 
\ acemes and general snpportne treatment mav be of % alue 

LARYNGEAL ARTHRITIS 

The etiologic factors are (a) Secondary to such general infections as 
typhoid influenza syphilis tuberculosis etc (6) it occurs as a concomi 
tant manifestation of inaoKement of contiguous tissue as m the cases 
in nhich a perichondritie or phlegmonous process makes itself felt in the 
joints of the larynx, (c) most frequent of all the condition is encountered 
ns a metastatic focal infection 

The cnco-anienoid joint is affected m the majority of cases Some- 
times the affection of tlvc laryngeal joint is found alone and sometimes it 
IS seen as an accompaniment of a general poly arthritis 
Symptoms —The symptoms range from paresthesia of the larMigeal 
region to pain and hoarseness The patients mav complain of a sensa 
tion of fulness or tension in the throat aggraiated by swallowing or 
speaking , j 

Crepitation may be ehated by intermittent pressure on the tnyrow 
cartilage It is characterized by a peculiar grating sensation due to 
the rubbing together of the inflamed articular lining , 

Treatment — Tlie treatment is to remoie the etiologic factors ana 
such sy stemic treatment as for arthritis elsew here 
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lliF motor nerves of the Jir>n\ nnv l>cinvoJ\c<] m tno m>s 

1 Pinlvsis of tl e hr\n\ or akinesis i e ab cnce of motion 

2 Spvsms of the I'lrvmx < r hx pcrkinesis t e excessive motion 

PARALYSIS OF THE LARYNX 

Ghnical AnatomY Ihc intrinsic tnu cles are supplied !> branches 
if tie right and the left \ igtis (pncumognstric) ntrvcs Flitse nerves 
Invc their origin near the median fiiirow beneath the floor of the fourth 
ventricle Tvv o motor branches the superior larj ngeal and the recurrent 
or inferior laryngeal are given off from each xagus to the larvnv 

&ens.ition to tlie hrj ngeal mucous membrane is supphetl b the in 
ttnial branch of the superior larv ngeal nerve 

reference to Figure 2r0 it will be seen th it the external branch of 
tile siiperor hn ngeal nen e supplies onh one pair of the intrinsic muscles 
nfthelarjnx tlie cr coth^ roidci fhese muscles ire tensors of the vocal 
cords hence the vvavj outline of the cord (Fig '’(<) superior laryngeal 
pirahsis 

'Ihe recurrent or inferior laryngeal nerxes supply all the other intrinsic 
muscles of the laryn.\ namely the arx'tenoidciis the posterior and 
lateral cnco-arytenoids and the internal tensors of the xocal cords 

If the lesion involves aft the fibers of the left recurrent laryngeal 
nerve there is total paraivsis of all the muscles of the left side of the 
larvnx except the cricothyro dens (external tensor) The same is true 
of the rigiit side If the lesion involves only a small branch of the left 
recurrent one muscle alone may be involved such as the lateral crico 
irvtenoid This muscle is an adductor hence there would be incom 
plete adduction of the anterior two-tlurds of the vocal cord on the left 
•5 de while the opposite cord would slightly encroach beyond the median 
line The adduction of the postenor third is controlled by the aryte 
noideus hence this muscle being unaffected closure in that region is 
complete Single muscles are rarely affected except in diphtheria or 
other local inflammations of the larynx ami m small tumors It is 
always a question when a single muscle is affected excepting one of the 
cricothy roid muscles as to w hetlier the lesion is m a nerv e tvng or m the 
muscle Itself Inflammatorv or neoplastic infiltrat on may inhibit the 
nerve twig supplying a certain muscle or the infiltration may cause a 
mechanical barrier to the proper motion of the muscle Hysterical 
panlvsisis of course not i true paraivsis 
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refercnce to Figure 261 the course and distribution of the right 
md the left recurrent hringeal bnnehes from the \agus is illustrated 
in Jagriramitic form Ihe left recurrent is gnen off m front of and 
at the lc\ el of the tnns\ erse portion of the arch of the aorta and passes 
under it thenro upward in the groose between the trachea and the 
esophagus to the muscles of the larj-nv As it reaches the lanur it 
breaks into se\eril twigs thus supphang motor stimulus to all the 
mtnnsic muscles of the left half of the hr\nv except the crjcoth\Tod 



Fio '*00 — Schems of the neno »ui>pl> of the ntnnsic muscles of the Isncj P ih 
sasuanene R recurrent laongc^l nersc SX superior laryngeal nene AC arytenod 
cart lages T thyro d cart lage C mco d carl lage A nteraoteno deus muscle 
cnco-aryteno deus post cus muscle C AX lateral cnco-arj teno deUS muscle PAl 
internal cncothjTO d muscle* 


which IS supplied b3 the superior larjTigeal The left recurrent nene is 
the one most often affected in parahsis of the larjiLt on account of its 
relationship to the arch of the aorta and the left subclaxian arten 
Aneurjsm of the transverse portion of the arch of the aorta causes com 
pression and neuritis of the left recurrent larj-ngeal and thus inhib ts 
the motor impulses reaching the left half of the larvTix Lnflatera 
paraljsis results Occtsionallv the aneunsm is so large as to encroacD 
upon the structures on the nght side of the chest and mat thus al-o 
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cause compression of the right recurrent in ulncli e\ent the paralvsis 
would be bilateral 

'U'hile the right recurrent larjugeal is not si often ineohed it is 
ne\erthelcss, so situated with reference to the subch% nn arterj and the 
apex of the right lung as to be somewhat frequentk the source of hr\ n- 
gcal pinhsis Tlte right recurrent ncree is gi%en ofT at the le^el of .and 



IlG 261 — ‘Schema (postenor ^ ew) showing the relations of the right and left recurrent 
laryngeal nenes to the vessels of the thorai Also the d stnbutioa of the recurrent laryn 
geal and supenor laryngeal nerves to the intnns c mvisi-les of the larynx 

anterior to the right subcla% lan arten and curves below and then behind 
the latter as it starts upward to the larynx Aneurysm of the sub- 
clavian mav therefore compress it and cause larvngeal paralysis of the 
intrinsic muscles of the right half of the larjiLx The right recurrent 
nerve IS in close proximitv to the apex of the right lung andmaj Iwctme 
involved m pleuritic exudates and adhesions in this region, and thus 
cause paralj sis of the right half of the larynx 



401 


/ iU 1/ 1 >/s i\l} \Hj/iOSl s 01 THE L iRi \X 


Ehology - 1 lie ttiologj of panl^ sis of the \ ocal cord, ma\ be organic 
or functioinl The organic jnnltsis inav be further siibduided into 
Congenitil cintral (cortical or bulbar) peripheral, and myopathic 
CoDgeoital PiriUsis of the \ocaI conis of congenital origin is rare 
S\mptonis are present from birth and the piraljsis is usualij bilateral 
Central The centr il lesions responsible for a lar^ nge.il panh'^is maj 
w cortical or bulbar It is generalU agrcctl that a bilateral center for 
tlic larjaix exists’ therefore a unilateral lesion of the cortex would not 
produce a paraKsis of the lir\nx In a parahsis of central origin 
Semon s law maj not I>e true Kraus in I884 demonstrated that 
stimulation of the gjnis prcfronLalis m the lower animals produced a 
contraction, ormiiscularmo\emcnts ofthelirinx thephannx and the 
palate Scraon and Ilorslej fulK substantiated the findings of Kraus b\ 
a long ■'erics of experiments on the lower animals 

Irritation of one of the external bonlers of the restiform boflies pro- 
duces iiniHtcnl adduction of the \ocal cords Some ca«es of iinihtenl 
p inl\ SIS are also causcfl In lesions in the ine<ltilla or pons howei er the'^ 
arc rare 

A Imlbar lesion Closing hr^ugeil par ih sis usually iniolicstl eilors.il 
motor nucleus of tl c vagus which lies neir the median furrow and is 
Ivcweath the floor of live {owrlb xenlrvele 

In pirihsis of the vagus nerve due to a bulbar lesion the involvement 
of other nerves reaililv establishes the diagnosis However an injurj 
to the bise of the skull mav simulate a bulbar lesion bv implicating 
sovenl nerve trunks m addition to the vagus 
Cases of bilateral panlvsis due to bulbar lesions are compintivelv 
rare The abductors alone arc usuallv involved however the adductors 
mav be affected in rare cases The lesions of the bulb that mav produce 
a hrvTigealparaljsis are progressivebulbar parahsis apopl^ic 

form of bulbar paralysis svnngomjelia and multiple sclerosis "He 
paralj sis of progressiv e bulbar palsj usuallv occurs late and is bilateral 
as a rule 

In tabes the paral>sis is usually of the complete bilateral abductor 
tvpe but may be unilateral 

PenphetaL— Peripheral lesions causing a pamh sis of the cord, mav w 
located anywhere along the course of the v agus down to and including the 
recurrent larjaigeal Among the lesions m this localitv causing paraly 
of the nerves are enlarged cervical lymph nodes traumatisms goiter, 
(before and following operation) ancurvsms mediastinal tumors tumors 
of the esophagus and pharyaix pleunsy scoliosis of the cerv ical v erlebw 
tuberculosis of the apices of thejungs and even pericarditis or mitn 
stenosis 


> Ed nger Anatomy of Central Ner\ou9 Cyst«n of Man Engl sh translat on from 
German ed ton p 375 says . , , , fmm itsi>oat“® 

Weha^e^esmed then two niiele* for tberagua o ren/mf one 

( n the prolongat on of the rentral horn) and from the appearance of ^ 

with ax 3 cyl nders pass ng d recfly mto tte ^«) m motor and a d^r 
n the prolongat on of the gray matler of the base of the postenor horn s also hj 
ture charactenied as lemory 
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llie left recurrent ner\c is prob-ibli most frequently imohed from 
•ui aneunsni of the aort-i The p»rily<5i3 is usually complete and may 
be the first and for i long tunc the onU samptom of an aneurism in 
this region If the meiirysm is large i bilitcrd pardysis ma\ result 
\n ancury sm of the mnoinmate or subclai t in arteries may produce a 
paralysis of tlie right recurrent nene 
I’anhsis of the local cords nw result from inioKement of the i agus 
nene at the jugular foramen or from peripheral lesons affecting the 
superior larnigt il or the recurrent lary ngeal nenes in the neck Lesions 
of the neck such as injuries ccmcil tumors or hmpli node mioKcment 
benign or malign int may be tbe cause 
Paralysis of the recurrent nenemav occur as a result of disease of the 
mediastinum or of i arious pathologic intrathoracic conditions 
Tuberculosis raa\ in\ol\e cither recurrent nene Pathology in the 
apcT of the lung or enlargement of the traclieo-bronchnl hmph nodes 
near the hilum of the lung arc lial le to involve tlie nerves Kecoverv 
from this paralv sis la the rule 

Svphihs of the hrvnx mav produce panhsis of one or both cords 
The paralv SIS is usuallv of the complete abductor type, but partial 
return of function mav follow subsidence of the acute process or follow 
mg treatment Tncheotomv mav be necessary if a bilateral paralysis 
IS present 

In tumors of the nasopltaryox the vagus nerve mav be involved 
resulting m panlvsis of the vocal cord Tl c cord is usuallv m the cad 
avenc position and involvement nearly alwavs unilateral 

Tumors of the liypoplnryax or upper third of the esophagus mav 
produce a paralvsis of the vocal cord In most cases the cord is fixed 
rather than a true paralysis Tins form occurs m men as a rule It is 
usually left sided but may be bilateral 
Paralvsis of the recurrent laryngeal nerve from pencarditis and mitral 
stenosis have been observed It has been attributed to compression or 
traction The left cord is usuallv involved but the paralvsis may be 
bilateral Recovery may occur if the causative factor subsides 
Toxic neuritis due to vanous toxic and infectious agents may be 
responsible such as lead arsenic alcohol and atropine or the toxins of 
diphtheria influenza or typhoid fever may produce a paralvsis usuallv 
of the umlateral abductor type 

New and Childrey‘ have observed that a majority of the vocal cords 
following lesions affecting the recurrent lary ngeal nerv e are in the median 
line rather than m the cadav enc position and that the v ocal cord returns 
to Its normal position or assumes its normal function within a few 
months Howev er if the lesion causing the paraly sis is abov e the supe 
rior laryngeal nen e as mav occur from a lesion affecting the v agus at the 
jugular foramen the cord is then in the true cadav enc position (New ) 
The left cord is paralv zed about twice as often as the right This is 
probably due to the more central position of the recurrent nerv e m the 
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in^iastinum New and Childre\ found the left cord was more oftei 
ilfectw in e iscs of certain bulbar lesions of tumors of the hj-popharjn 
( r c^oplngus and goiter and c\cn m ca«es caused bj tuberculosis Ii 
tul)crciiIo«is It would seem tint the right ner\ e would be more frequcntli 
iin oh cd due to its proximiU to tl c pleura 
DaMcs' found an incidence of 0 1 per cent of paralysis of the ^oca 
cord m approxiimtelj 8000 <nses of benign enlargement of the th 3 roic 
gl ind seen at the Clc\ eland Clinic fhis figure is at % anance with othei 
reports as an incidence as high as 10 per cent has been reported O^augh) 
In the casts of malignant disease of the thvToid about 10 per cent shoir 
p inh SIS of the s ocal cord 

lumors traumatisms and other lesions at the base of the skull give 
rise to larsngeal parahsis bj implicating the trunk of thexagus Itb 
often difficult to differentiate these conditions from bulbar lesions as 
tht\ frequenth imohc the facial glossopharMigeal acusticus “ipma] 
iccessor\, and other branches of the xagus besides the larjugeals 
depending upon the extent of the lesion 
Myopathic Paralysis —This form of paraly sis is characterized bj some 
local pathologic process in one or more of the intrinsic laramgeal muscles 
It mix be of toxic origin as from txphoid fexer or tetanus or it max 
follow tnchinosb tulierculosis local infections and tumors of the x oca) 
tords 

TYPES OF LAETNGEAL PARALYSIS 
I’lrilxsis of the larxruc max affect cither the superior larxngeal or 
recurrent larxTgcal nerxes In the former case anesthesia of the larxaix 
would occur tii addition to paralysis of the cricothxroid muscles In 
the latter case anx or all of the remaining laryngeal muscles would be 
paralxzcd and the sxmptoms would depend on what motions were lost 
to the X ocal cords t e , prmcipallx the inability to adduct or abduct the 
X ocal cords 

According to their actions on the xocal cords the intnnsic larxmgeal 
muscles max be dixided as follows (1) tensors cnCOthxToid mu'cle 
and to a less extent thxTO-arxtenoid muscles (2) abductors twopo tenor 
crico-arytenoid muscles (3) adductors arx-tenoid muscle lateral cru^ 
arxtenoid muscles and thvro-arxtenoid muscles, (4) sphincters the 
muscles of the ary epiglottic folds together with the adductor group of 
muscles (Figs 227 and 22S) , 

Semons Law —Sir Felix Semon* and Rosenback’ haxe diown that 
the abductor nerx e fibers degenerate earlier than the adductor nen e 
fibers hence the abductor musde (mamix the posterior cnco-arx-tenoiill 
IS paralx zed earlier than theadductor(mainlx the lateral cnc^arx tenoi n 
This phenomenon is usuallx referred to as Semon s law If therefore 
the patient is seen earlx the abductors max be paralxzed If f 

the patient i 5 examined at a later penod the degeneration will ta 

« Xrch Ot<rfaiyngol 13 43^ (March) 1931 
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extended to both the abductor and the adductor ner\e fibers and the 
pnnl\ Is will affect both abductor and adductor muscles This causes 
the so-calletl cada\cric po«:ition of the \ocal cords in which thej are 
inidwa\ between complete adduction and the position assumed m quiet 
respiration 

^inon s law seems to be incorrect ^ far as it refers to paral} sis of 
central origin howexer when applied to peripheral lesions it is essen 
tnlh correct 

Fimcbonal Paralysis 

Symptoms In this t\|x. of larvngeal jarahsis there commonh 
Is a sudden and complete aphonu \\omeo are much more frequenth 
iffected than men and a history of pre\ lous attacks can more often than 
not be gotten It has its basis in a ps\choneurosis usuallv 

Diagnosis —Examination reveaE the inabilitN on the part of the 
patient to adduct the \ oca! cord» i e an adductor paraK sis There 
IS no dyspnea 

Treatment —Treatment of tie ps\choneurosis from which these 
patients suffer is basic \n' diseas^ conditions of the bodi should be 
eradicated Some writers Iia\c advocated the usc of faradization one 
pole being placed behind the larv nx and the other ov er the th\ roid carti 
lagc Others advocate a sudden painful lateral d splacement of the 
th\ roid cartilage so that the patient v erbalh protests 

Unilateral Abdactor Paralysis (Unilateral Paralysis of the 
Recorrent Laryngeal Kerre) 

Etiology —Lmtlateral paraUsia of the larvnx is quite common since 
each recurrent nerve traverses a long and uninterrupted course before it 
gives off the terminal twigs to the intrinsic muscles of the lannx The 
svmptoms are due to the loss of function or paralysis of one of tl e 
posterior cnco-arytenoid muscles which in turn is usuallv caused b\ the 
paralysis of the corresponding recurrent laryngeal nerve 

Symptom;; —Hoarseness is the most characteristic svTnptom The 
voice 13 easilv fatigued but there is no dvspnea or cough Later the 
unaffected cord compensates for the loss of motion on the affected side 
and the hoarseness is improv ed 

— Tfre picture <een uu exsiaiaai cw hE? ktri or depend 

on the stage of paralv sis as stated m ‘^emon s law In an earlv or 
incomplete stage the paralyzed cord would be seen to he near the 
mid line on inspiration On phonation no abnormalitv would be found 
Later the cord would be fixed m the m d line on inspiration ^Mien the 
panh sis becomes complete the paralv zed cord would be fixed in the 
cadavenc position i e midway between the position of phonation and 
quiet mspintion Since the tensor (aicothyroid muscle) is not paralv zed 
the aiytenoid on the affected side would he somewhat anterior to its 
fellow 

Prognosis The prognosis depends upon the cause If due to a 
transient inflammation or exudate it is good under appropriate treat 
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tiient If (Itie to s\i)liilis tlie prognosis is good if the case is properh 
trc ittd If due to «oine ncuraUe discnsc the prognosis is correspond 
ingK gru( If (hspnei IS present the prognosis is more gra\ e 
Treatment - \\ litii pneticil le treat the disease causing the paralysis 
as 111 postdiplithcritic or postes inthematic and siphilitic affections If 
an incur il)le discist is carcinoma or sircoma of the mediastinum or 
the esophagus is the cause of the panl^ sis treat the distressing sjinp- 
toms ns thci arise 

BILATERAL ABDUCTOR PARALYSIS BILATERAL PARALYSIS OF 
THE RECURRENT LARYNGEAL NERVES 
Etiology —Ilihttril paraKsis from peripheral neuritis due to diph 
tlioria tjphoid fe\tr acute infectioui. diseases and lead poisoning has 
occurred 

'I lie most common cniidc of hil itcril abductor paralysis is trauma to 
the recurrent hr\ngeal ntr\cs at the time of thjToid operations 
I irangtal paral^Sb dne to f cnign enlargement of the thjToid seems to 
be % erj rare 

Symptoms —In the <arb stige the \oice is rchtneb unaffected 
hut inspir itorj <h spnea is prevent at all tunes i cough ina\ be pre«ent 




Fro ”63 —Complete odduet on of liie 
% ocal cords as rn pbonal on 


I'/a fer w ilvn Clhf ptfimVpab~ iS- cwii’tpibite' Ahr .a^maiAuir .if Jiumb ^'•asteJ-and 
d3 spnea is present onlj on exertion As- fibrosis and contraction occur 
the ill spnea on exertion max increase The sensibility of the murous 

membrane is ii«ualh unimpaired unless the lesion of the xagua is abo\e 
the point \i here the superior larx ngeal nerie is gi\ en off If the r^rren 
ncr\ e on one side onl\ is affected and tlic paralx sis is complete the i oca 
cord on that side rests m the cadax enc position x\ bile the opposite corn 
Ins its normal mox cnients Indeed it encroaches bej ond the med a 
line upon attempted pbonation xvhile during deep inspiration it is wide 
separated from the opposite cord In one sided paraljsis the positio 
of the arytenoid cartilages is characteristic the arytenoid cartilage 
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tlie utnH'ecttd side o\crhps tlie opposite iritenoid and is eitlier ante 
nor or posterior to it Cough is usu*ilh ‘ib«ent md \\hen present is 
iismllj due to nn irritition of the trichci the pressure of i tumor 
in the neck or upper niednstinum I he (oiigli is like tint in ‘ineunsin 
of the nrch of the aorta Coughing and e\pectontmg are performed 
with great difficulty in bilateral parolxsis 
l)\«!pnea is absent in uniUtenl piraljsis but ma\ be present m 
bilateral paralysis in spite of the fict tint the cords are separated in 
the cada\enc position In the cada\tric position the cords stand 
iiiidwa\ Ixitwecnquietuiapiration ind complete abduction Ihej arenot 
aswidely «eparatc<l as is usu il in inspiration hence the dvspnea 
In «ome cases the partly sis ts partial and the s\Tnpfonis are therefore 
correspondingly modified 

Diagnosis —In the tarh stage when the parahsis is still incom 
plete (ri2 Semon s 1 iw ) the cords on phonation are seen to approach 
the mid line f iirl\ well hut on inspiration to separate only slightly In 
other words the adductor muscles arc still working well Later when the 
parahsis is complete tiie cortls ire alwa\s m the cada%enc position 
whether pbonatiou inspiration or expiration be tried B\ this time 
both the adductor and alxluctor muscles are paralyzed 
According to Jackson the tonus complete or total paralysis 
should be u«ed only m the condition of the lary n\ m winch not only are 
the abductors tensors and adductors panhzed but the reflex tonus 
gone In tins total panh sis the glottic clunk is w ider and the dy spnea 
lessened, there is much air w iste and the xotcc is xery huskx 
Prognosis —In x lew of tlit serious nature of the causes which produce 
complete panh sis of one or both recurrent larxngeal nerxes the prog 
nosis 13 grax e In case it is due to s\ pinlitic gumnnta or to the pressure 
of enlarged cen ic il h /npli nodes the prognosis under appropnate treat 
ment is good If due to the toxemias of diphtheria or to an acute in 
flammation complete recox trx max occurinafexx weeks 
Pulmonarx complications max dexclop from absence of glottic co- 
operation and tl e patient max exen drown m his own secretions 
Treatment —The treatment depend:> upon the cause of the parahsis 
and the duration of the symptoms Any actixity predisposing the 
patient to dy spnea should be ax oided A tracheotomy may be necessary 
at any time If enlargement of the thyToid gland is the cause appro- 
priate treatment may dimmish the size of the gland and thus reliex e the 
pressure upon the nerx e An operable tumor causing pressure upon the 
trunk of the xagus or the recurrent larymgea! nerxe should be remoxed 
m order to rehex e the pressure If the nerx e has undergone degeneratix e 
changes improx ement may be slight or max not result if howex er the 
nerxe is still healthx the paralysis may disappear after the operation 
In aneury sm of the arch of the aorta or of the right subclax lan a reduc- 
tion m size will reduce the pressure on the nerx e Sx philitic gummata 
may be treated w ith the x anous antisyTbilitics 

Galxanism and faradism combined with external massage oxer the 
laryngeal region may increase the circulation and nutrition of the 
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itrophied muscles Str\chnine is also i \aluable remedy because it 
increases the ner% e energs and tone of the muscles 
If the pamhsis is due to diphthem or one of the exanthemata the 
proper treatment should be gi>en to build up the ivaning and depleted 
cncrgs Lhminati\e remedies to stunuKtc the excretorj powers of the 
intestines kidne\ s In er and skin sliould be gn en to clear the toxins 
from the blood and the Ijanph 

Surgical Treatment —\arious methods ha\e been proposed for the 
surgical relief of this condition Frazier has suggested an anastomosis 
of the recurrent lar\Tigcal ner\e with the descendens Inpoglossi 
Intubation niaj be performed for the temporary relief of the dispnea 
but is not suitable for permanent relief as tlie tube niaj be coughed up 
and Its use is uncomfortable to the patient 

rracheotom\ isiisualK preferable as it affords the least inconxemence 
to the patient and is ordinarl^ casilj performed Tlie c\ anosis conges 
tion and edema of the tissues which sometimes complicate the case 
ma\ howc^er render this procedure difficult to perform Cordectomy 
has been tried hut seems to offer little or no relief 
^lacIxenU establishes a small permanent opening m the trachea at 
1 point pist aboie where the trachea dips backward into the chest 
Tills gi\es relief and preserxes the \oice The procedure depends on 
securing a union lietween the skin and the mucous membrane free from 
sc-ar tis&ue enabling the air to pass through the small opening in the 
tricl ta m addition to the air inspired through the natural breithwax 
Ibis counteracts the inspirator} pull on the cords 
Submucous Resection — HooxeH suggests the submucous resection of 
the cords and soft tissues of the larynx to widen the lumen of the larynx 
The soft tissue between tlie mucous raerabitine and the cartilage of tlie 
lateral wall is reinoxed and the mucous membrane placed on the lateral 
wall A tracheotomy is done before operation 

The patient is placed on his back a pad under the shoulders and the 
head extended on the table A midhne incision is made and carried 
through the cncothy roid membrane 

One blade of a heaxy scissors is introduced through the cricothyroid 
membrane and carried upward betxxeen the cords The tlixroid cartilage 
and mucous membrane of the larynx arc opened in the mid line 
The mucous membrane is separated from the region of the cord and 
the soft tissue separated from the thvroid cartilage \\ith a curxed 
scissors or punch the soft tissue and the xocal process of the arxtenoid 
are remox ed 

The membrane is tl eu sutured along the anterior incision A small 
iodoform gau/e pack I olds the membrane against the cartilage and the 
end IS brought out through the cncothxroid membrane Tlie cartilage 
subcutaneous tissue and skin are brought together and sutured The 
tracheotomx tube is left m position The results hax e not been entirelv 
satisfactory 
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Kuiff's Operation 

In l<){y Hnm 1 Kinp« reported m evtennl ipproidi to tht an 
titii 1(1 t irtil iRt Ml mIikIi tht ento intenoid joint is (lis,irticulated and 
the ir\ ttnoKl carli! vpt displaced outw'ird md held m this position b\ 
pissing 1 suture siibmueousl^ irotmd the arjtenoid cartilage-* and 
tlicn fistcnwl to the lateral liorder of the thjroid cartilage This dis- 
pl ie< iiK nt of the ari tmoid cirtihge separates the % ocal cords sufficient!} 
m ino t inst inets to produce m adequate airwaj To assist the further 
( {K ning of the cords during in pirition he attaches the omohjoid muscle 
to tl { Jir\ ttiioid c irtil igt Hont%tr inaiiv larjugolngists ha\ e found 
transplantation of tht oinolut id t» not esstutial to obtain an adequate 
aim a\ 



Pro ■’ 0 —The infer or conetnelor of the pbao-nx eut and the super or thj-ro d artery and 
> e n t e<1 and cut (hme. Jour Am Med Asan ) 

Anesthesia —A prelimmarj traclicotomj is essential King u«es 
intratenous pentothal sodium anesthesia but states block anesthesa 
vdiich includes tbe interna! diMSton of the superior larjngeal nenes 
would probabb be satisfactoiy 

Tect^c —Incision — rin incision 2J to 3 inches long is made along the 
anterior border of the stemomastoid muscle passing through the skin 
and platj sma muscle , 

Exposure of the Omohyoid —The omohjoid muscle is uncotered bt 
separating the tissues between the stemomastoid muscle and the lateral 
wall of the thiroid cartilage Ihe inner border and posterior surfa« of 
the anterior belli of the omolijoid muscl« are freed bj dissection ihe 
outer border is not dissected except for about I of an inch at 
raent to the hj oid bone as the descendens hj-poglossi nen e and bl^ 

\ essels are found along this border and uijurj to them must be ai oid 
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* Trans Am Laryngol Assn 1941 
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llie omoliNoid is shortenetl bj Iifriting with chromic catgut from 
’ to 3 of an inch lielow the li\ old 1 one Tlie excess mu'^cle is cut off distal 
tothcligaturc The ciifT creiUalbx tin lij^itureenahlesthesuturesto 
hold when the imi^cK end is ittael ed to tl c ir\tcn( id cartilage 
Exposure of the Arytenoid Cartilage Ihe filers of the inferior con 
stnctorinu'cJeof tliepJnrinx j^cut uluri it is ittachtd along the border 
of tile tlnroid c-irtihgc Care must be taken to i\oid injiir\ of the in 
ternal dntsion of tlie suponor hrxngeil ner\e just alo\e the tip of the 
superior cornu of the th\ roid cartilage md to tl e external di\ ision of the 



same nera eat the inferior eomii ‘Severing tl isimi clc esposes tl e pi ir 
Migid muscosa a delicate structure winch is sepirated from the pos- 
terior surface of the cricoid eartilige as far as the mid line 
Ihearj'tenoid cartilage articulates with the posterior and outer borders 
of the cricoid Tlie arjtenoid cartilage and the cartilages of Wnsberg 
and Santorini separate the openings of the fir\nx and esophagus 
The pharyngeal mucosa is dissected out of tie p\rifonii fossa an 1 
away from the posterior spinous border of the ar\ten d cartilage 
Care must be taken to a\ oid making an opening into eitl er the phar\ nx 
or larxTix This dissection exposes the imisailar process of tl e an 
tenoid and immcdiateh beneath tl e muscular process the f icet 1 ke 
joint on which the arytenoid sits This itnmohiliret! joint is usualh 
stiff and its ligamentous capsule contracted 
Mobilizaboa of the Arytenoid — The mu eular process of tl e arytenoid 
is identified and a si arp knife inserted under the process into the joint 
The joint capsule is then di\ided bx cutting on the mesial outer and 
posterior sides Cutting the posterior side dixides the fibers of the 
cnco-arxtenoideiis posticus muscle 
After dixiding the capsule the interarvtenoideus muscle is cut near 
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the irUenoid cnrtilage Two No 0 chromic catgut sutures are placed 
around the inoliilired arytenoid one for displacing the cartilage outward 
nml tliL s(*coiid for fastening the sexered omolnod muscle At times 
one suture c-m Ijc used for liotli purposes 
One suture is passed through i hole drilled or punctured m the v.mg of 

tilt tin roid c-irtilige The second suture is tl cn fasttned to the cuff 
end of the severed omolijoid muscle 
Ilcforc tlie sutures arc tieil a hrjngoscope should be inserted to 
(ktermint the exact amount of airwav product when traction is put on 
the sutures If insiiflicient further mobilization of the ar\ tenoid should 
be attempted 

I or men \\l o do hard labor and in some extreme degrees of con 
tncturcs King niKibCS cutting a notcli in the posterior border of tie 
thvToid cartilage with fixation of the arvtenoul into the notch Tlis 
iitcreasdl disphctment of the vocal cord would give added ainvaj hit 
would tend to result in a jHVorcr voice 
Closure of the Wound — J he cut fillers i f tl c inferior constrictor of ll e 
phirvnx irc sutured leaving the omohvoid muscle passing hetieen 
Ihe phtvsnia muscle is closc<l with two or three interrupted catgit 
sutures The shin is closeil with clips or dermal sutures 
Coramtwt — K\wg s cxpcrvcwcc Ins l«l hvm to the cowchisvow thst vt is 
iltbirablc to tr^ to secure a good result bv operating on one side onli 
n c bihtenl opention should be used onK when a satisfactorv result 
Ins not been obtained bj the first opention neopcntion on the same 
side has been iinsatisfactorj in the few ca«es he has tried 
The optimmu time of operation seems to I c after contract on I s 
taken place and not w hen the cords arc in a flaccid state 
Kelly s Arytenoidectomy 
By Joseph D Kei.lt M D 


\rvtenoidectoniv for bilateral paraijsis of the Iirvnx mav be per 
formed on cither side However the side on which the cord is most 
fixed 13 usually chosen If both conls are ecjiiallv immobile the rght 


side IS selected j tf i i 

Anesthesia —General or local anestlesia mav be used If 
anesthesia is selected the usual preoperative medication is 
amount and strength of the procaine solution used mav be varied with 
the experience o( the operator Part of the procaine solution used mav 
contain some epmeplmne to help control superficial bleeding I>eep 
injections must be made about the side of the larjnx and the hvpo- 
pharyngeal space as in a larvngectomj operation 
General anesthesia is given through a tracheotomv tube ij tne 
patient is not wearing a tube the trad eotomv operation shouM oe 
performed under local anesthesia before starting general anesthesia 
The operativ e field is separated from the field of anesthesia bv a sten 
sheet sew ed or clamped to the skm of the neck below the line of 
In general anesthesia an intratracheal tube (Flagg) mav be us^ to 
the arytenoid cartflage but this is not necessary and if it is used m 
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care must be c\erci<icd to pre\ent uijun and rupture of the mtra 
larNTigeal mucous membrane 

Incision and Exposure of the Thyroid Cartilage — \ horizontal 
incision (1 ig 272) is made near the loner border o! the thj roid cartilage 
extending from the median line of the neck to tl e anterior border of the 
«temo-cleido-mastoid muscle The skin plat\«ma mxoides muscle and 
pretracheal fascia are cut and the pretracheal muscles exposed The 
sternothj roid stemolnoid and the superior bell> of the omohioid 
muscles are separated clamped and cut after the method of a thjTOidec- 
tomi operation TJiis exposes the thj roln oid muscle and the n mg of the 
thjToid cartilage The thx'rohjoid muscle is cut and elexated 



Window m the Thyroid Cartilage — A wmdon (Fig 274) is made 
m the lower posterior third of the thjTOid cartilage below the lex el of the 
thxToid notch bx means of a sharp pointed knife The antenor border 
of the window is limited bj a line separating the middle and posterior 
inferior thirds of the cartilage The incision is made through the external 
penchondnum and thjToid cartilage and the cartilage remox ed xvith a 
curette or a small fiat nosed rongeur The sue of the window \ aries with 
the size of the larynx A large lanmx usuallx has a large aryteno d 
cartilage and a small lanaix a small arxtenoid cartilage Howexer a 
window g of an inch square is sufficient and not too large for the ordinarx 
case 
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Exposure of the Arytenoid —The removil of the cartilage brings 
into Mcn the mtcrmi perichondrium of the thvroid cartilage o\erhMng 
the mu'cuHture co\enng the ni^tcnoKi cartilage together mth a small 
branch of the superior tlnToul arteia and some small %eins The 
pcnchondnum is mei'^ vrith a Miarp knife or small scissors anti 
remoietl The small bruich of the siipenor th\roid artcr\ is located 
about the middle of the upper border 
oftlienindon Tins ma% be clamped 
Mitli a small mosquito forceps but 
pressure mth the application of epine- 
phrini ti ualh suffices B> careful 
«lis.cction with a pair of sharp pointed 
metliiiiii s 7ed pi istic scissors througli 
the filxrs f tl c tluro-aiatenoid and 
httral tnco-antenoid muscles the 
irxtcnoid cirtil ge and the crico- 
aiatciioid artitiil ition are exposed 
The t.«p ule of this articulation is 
scvercti with tissors and the arjte 
iioid c irtil igi tumbled from its articu 
latiou (lig ■*"a) With the aid of 


Fio f — Ilooks for I ft ng the arj te- Fig — Pos t on of the r ght ^ocal cord 
no d cart Jage (J D KeJIj) t»o months after operat oa (Kelly Arch 

Otolaryngol ) 

hooks (Fig 270) the arytenoid cartilage is lifted and freed of its remain 
ing attachments bv careful scissor dissectioo Tlie mucous membrane 
coienng the \ocal process of the andenoid cartilage is usually the most 
adherent and the last tissue to be separated Ibis area represents the 
posterior limit of tlie cord w hich maj be identified bj a v, hite line abo\ e 
the muscle tissue It is at this pomt that a suture (00 or OOO) of mild 
chromic catgut is placed wath a fine ophthalmic needle and the cord 
pulled away from the median line of the larjnx with the suture placed 
through the internal or external pendiondnum 
27 
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McC ill ai»] Girilnur im t l>n;;hth Ii^Jjtcfl uittnor c< jiimissure 
! irv Il^,o^coJ^c to locitp tlM- \r\ttlKvul {kjh tht hiilow cast upon the 
tli\rf)i(l Ua nic wirnlow is tlitn mult m the repon of tht ’■hadoit 
Orton* rtmo\es tht jKHttnor third of the tluroid aK to thtain a 
nidir field tlirough whuh to nmntt the nr\ttiioid He makes no 
tfFort to fix the cord in i\ from the median line Prtstn itum of as 
nmeli of the thyroid cartilrgi is jmssihle nonlrl =etm uhisihlt 
Closure of the Wound —If tht intrahnngcil inticous memhrane has 
hten rtiptured it should lit elosctl with the same suture material and the 
fdiors of the irafcnoid ituistles npjjroxinjatetl to promote healing Tlie 
liretncheal muscles are sutiiretl togctlcr with m ittress "uturcs using 
No 1 or2 cltromicc-iti^itt rijepJitismflnnoidcsmtfsclesmai leclosed 
'•ipanteh with chromic gut and the skin closed with clips 

\ iigarctti dnin is placed under iht prctnchcal muscles and left in 
phr« ihout fne daas 

riit patients irc not det innuhtet! until tlie^ can keep the trachc 
ntimn tube corkol daa md night for two nr tlirea; dais and perform 
ordin tri exertion without discomfort 

PARALYSIS OF THE SUPERIOR LARYNGEAL NERVE PARALYSIS 
OF THE EXTERNAL TENSORS OF THE VOCAL CORDS 
ANESTHESIA OP THE LARYNX 

Paralx SIS of the superior hrjmgeal nerxe IS xerj rare Childrei was 
aide to find onh 14 casts iii the literature 
Ehologp — Ctntral lesions winch max he responsible for paralj«is of 
the superior larxngoal nerxe arc locomotor ataxia paresis apoplew 
postencephalitic lesiors or Inilbar lesions Periphenl lesions maj be 
diphtheria, sxpliilis culargcxl cervical Ijmph nodes injur> or neuritis 
Sjinptoins — Anesthesia of the Jannx is a promment and significant 
sxinptom llie anesthesi i is explained b> the fact tint it is the superior 
I irxngeal iicrxe a branch of the vagus which is affected This branch 
supplies the cntothxroid muscles with motor stimulus and the whole 
of the mucosa wath sensation 

A pcnpheral involvement before gi'mg off the internal and external 
branches would produce both a sensory "nd a motor disturbance The 
motor p iralv SIS is manifested bx a loss of tension of llu. vocal cord and 
an iinbihtx to control the voice due to the inaction of the cncothvroid 
muscles A low pitched voice and mabilitv to sing high tones is char 
actcristic 

AMieii the thvro^piglottic and the arjteno-epiglottic muscles are 
par dx red tiic epiglottis stands upright, hence the larxaix cannot be 
closed Deeause of this and the attending anesthesia food often finds 
Its waxs into the larxnx and upper respuatorx tract No warning xs 
given the patient until the food reaches an area below the vocal co^d^ 
Hence pneumoma is frcqxientlj a serious sequence Complete bilateral 
paralxsis nf the cricothx roid muscles la manifested bx the peculiar wav x 
Ann Otol Rl MMllAijngol 53 303 (June) 1944 
f Arch Oto arj neol 11 7S'’ (Jane) 1930 
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outlines of the \ ocal cords (I ig 209) hen this par ilj sis is unilateral 
the larjTigoscope shows one ^oc-^l coni on a higlicr plane than the other 
Diagnosis —The pccitlnr miw outline of the %ocaI cord the local 
aneslhesn hoirscncsa and iplionia distinguish it as a true panlj sis 
Prognosis —It is \cr^ had if there complete bilateral paraljsis 
but not so \er\ gra\e when onlj one coni is implicated The patient 
inaj succumb to inanition or pneumonia Ixtbar pneumonia is the 
usual t\pc and cases bai c I eon recorded in whicli death from this disease 
could nnh be a«cribcd to the passage of food or other foreign substance 
into the trachea ijccause of the ane<itliesia nie prognosis is \erj bad 
if the recurrent hrxngeal ner\o is involved at the san e time 
Treatment — Nourishment la the stoinicl tube and intra%enous 
solution ina\ lie gn eii as indicated a oice rest is important Tleetiologic 
factors diould l>c cliininattd if iicssible 



LARYNGEAL SYNDROMES 

Syndrome of Avellis —Tins s\ ndrome (1 1 27S) 1 as been named after 
f^eorg Aiellis who reported in the lierl tier hhml in J891 a senes of 
illustrate e cises givmg in detail most of the symiptoms of this com 
ple\ whicli condition is now recogniyed b\ neurologists and laryngol 
ogists as an entity 



/ l/{ ll J AND \tUliOSt^ OF THE LARy^X 

T he n<iromc of \\ clhs ma\ be caused bj hemorrhage m the region 
of tl e nucleus unbiguus and the spinal fillet m the medulla as nell as 
Iti c'crchro^piml sjpliilis tuberculosis or sjringoin\elia A chronic 
inrnrtcritis is present as a rule High blood pressure is a common 
ciiist tf tl c hernorrlnge 

]hc sindronic is chanctenrcil bt an ipsiliteral parahsis of the soft 
pihtc and \ocil cord and pirtnl piraljsis of the constrictors of the 
pIiarMn and esophagus A contr ilaterat loss of pam and temperature 
sense of 1 alf of the bo<l\ below tlic intcraiiricular line ma> be present 
\il other somatic sensations in tl e areas m which temperature and pain 
defects occur arc retained 

Partial recoa era usualla occurs 

Syndrome of Schmidt — llie sandromc of Sclimidt is a bulbar s\n 
ilrr me charactcrired ba a paralasis of the aocal cords and palate and a 
paralasis of the sterno-ciculo-niastoid and trapezius muscles The occi 
put tilts towanl tic side of the lesion with the dim to the opposite 
side 

Syndrome of Jackson (Ilughliiigs-Jackson ndromc) —The sa ndrome 
of Tath'on is a sjnilrome of the tenth cleaenth and twelfth neraes It 
i\liil Its a paralasis of tl c aocal cord and of tlie stcrnocleido-mastoid 
aii<l tnpczius muscles iccompinied ba a paralasis of one half of the 
tongue anil vjft pilate 

Syndrome of Tapia — Ihe sjndromt of lapia is characterized ba an 
ip^ilatcnl paril^'iis of tl c aocal cord one half of the soft palate and 
tongue \ swaaing and lateropulsion to the right with an ipsilateral 
loss of «>ensibihtj of the side of the face and a loss or a decrease m the 
pun an 1 temperature sense arc present 

Syndrome of Colet Sicard — lliis is a sa ndrome of the ninth tenth 
dcacnfli and twelfth crania! neraes All or part of the sa-mptoms listed 
in the aboa e s\ ndromes maa be present 

LARYNGEAL PARALYSIS FROM LESIONS OF THE MEDULLA AND 
THE NUCLEI OF THE SPINAL ACCESSORY NERVE 

I arangcal piralj«is from disease or injun of the medulla oblongata 
ind tl e nuclei of the accessora portion of the spinal accessorv nerve is 
cl aricterizcd ba paralysis of all the intnnsic muscles of the hrjmv on 
the side iinolaed or if oiih a few filaments are inaohed there will be 
par ih SIS of onia one or at most taao muscles of the lara nx It is st II 
further characterized bj tf epanilasisof certain muscles extrins c to the 
larynx avhich are supplied ba neraes haaing their origin m the im 
mediate a icinitj of the motor nucleus of the a agus Tims tl ere mav be 
parahsis of the facial the aciisticus or of the neraes leading to the 
extremities i j f 

Pathology — larangeal paralasis due to a central lesion is clependeni 
upon the ina ola ement of the spinal accessora roots from w hich some of 
tl e fibers of the a agus nerves arise m the floor of tbe fourth ventricle 
Tliere must be a lesion m the medufiaty or nera e roots supplying the 
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larj-nx, Sj^ihilis, locomotor ataxia, progressUe bulbar paralj sis, multiple 
«cIerosi«, and tumors of the neck and brain compri'C the chief path- 
ologic legions of central paralvsis of the laiaaix 
Diagnosis. — The diagnosis depends on the •^jmptom complex of all 
the ncr\cs imohwl. Tliere is usualh an associated paralysis of the 
ner\es supplying the tongue, palate, and facial muscles, or of the neiaes 
of audition, or of the extremities Oriier regions supplied b\ the access- 
or\ root max be paraljzed All the intrinsic muscles of the larxiix 
max be paralxzcd, or onlx a part of tliem, depending on xxhether all or 
only a few of the fibers from the xagus motor nucleus are diseased 
Prognosis.— The prognosis ij> nearji alnaxs xerx graxe, and eien 
xxhen the disea<5c is due to sjphilis it ^lould be guarded, though under 
antisx'philitic treatment improxement maj be expected 
Treatment. — The treatment should be xaned to meet the sx-mptomatic 
indications If sx-phihs is present, antisx'pbihtics should be gixen. If 
a malignant growth is the caU'C, treat the unfaxorable sxmptoms as 
thej arise and remoxe the neoplasm if jiossible If marked dxspnea 
is present from paralxsis of the abductors on both «ides, tracbeotomx 
should be performed or one of the surgical procedures as gixen for 
bilateral abductor paral.xsis of the recurrent larxngeai nones max be 
done. 

SPASMS OF THE LARTNX 

Spasms of the larjnx may be due to irritation of the central brain 
cells, whereby all the intrinsic muscles arc tbroxvn into \ lolent action, 
or to irregular non ous impulses sent out from the motor centers of the 
brain, causing incoordination of the Iar.vngeal muscles 
Paralxsis of the intrinsic larx-ngeal muscles max be limited to one 
muscle or to a group of muscles, or it max affect all of them 
The spasms may be either tonic or clonic 

Tonic spasms are: of central origin, from irritation of the trunk of the 
recurrent laiyngeal; and from reflex irriUition 
Tonic Spasms of Central Origin.— In tabes dorsalis, spa^m of the 
adductors of the larjnx occurs The clinical picture shows sudden 
dxspnea with loud inspirations, the cords remaining in adduction for a 
X .iriable time. It also occurs in tetanus and hj drophobia 
Tonic Spasm from Irritation to the Trunk of the Recurrent Laryngeal 
Nerve.— When the injury is transient and slight, the laryngeal spasm is a 
forerunner of paralxsis Aneurysm of the arch of the aorta, cancer of 
the esophagus, pleuritic adhesion of the apex of the right lung, and 
tumors of the mediastinal lymiph nodes may cause the irritation A 
slight lesion may also occur in tabes 

_ Tonic Spasms from Reflex Imtation. — These may’ occur from irrita- 
tion of the larynx, fauces, and neighboring parts In highly sensitix e 
children irritation in a remote part of the body’ may cause adduction 
spasms The latter condition has been described as laryngospasm 
infantum, and is usually due to mtestmal irritation, tapeworm, tight 
prepuce, or constipation. 
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Clonic Spasms M\«(I me mncimnts ef th hr\ii\ ^nc^ pharjnx 
II i\ lie sanuUcv ttwreplnlilis ihese iniAtments ire i 

rlijtl lint !inoIuntir\ jtrkmj. of the ^ocil cords soft pilate pillars or 
other imisciihtiirc of the hr\iix orplnr>n\ It is usually accompanied 
l»\ similar nio\cintnts m other portions of tlie face or body 

I he muscle relaxes ami contracts rapidlj so that continuous tn itching 
that a ones in speed in different eases is present Ihe jerkings maj he 
(iiincrsil iiml maj iinolveinostoftheaohintarv muscles of the bodv 
Similir mo\emint5 of the hrjnv and phar\n\ ha\e been described 
iiichorci Iitmorringe of the bnin multiple sclerosis tabes and tumors 
t»f the frontal !ol>e Ihcv arc always of centnl ongm 

llie condition iniv hst but a few miimtcs ormij persist for m mj 
luouths 

Both tonic and elonic sp isms m i> l»e present in tlie same case espe- 
ci ill> m the depressors of the epiglottis 

Ciinicall>, spism of the lirvnx mix be classified is follows 
(a) Sp isni of the adductor muscles {hr\ ngismiis stridulus) 

(t) Sp ism of the tensor muscles 

(c) Spasmwiic hr> ngeal cough or lar) ngeal chorea 


LAR7KGISMUS STBEDDLOS (ADDUCTOR SPASM) 

Synonyms —Spasm of the lirxiLX lar\ ngeal spasm spasm of the 
ulihictors of the \ocil eonU spasm of the glottis spasmus glottidis 
filse croup cliild-erowiiig thjime isthina asthma richiticum Alillers 
istlima 

Laringismus stridulus is a spasmodic act of llic intrinsic muscles of 
the hr) iix oecompanicd stndor It is a neurosis and is not necessarily 
issociatcd with laryngeal disuise 

Etiology — I ar\ngismti3 struhilus is often ns'>ociated with larj ngeal 
or tricheal iliseases though it may bearefleTphenomenoii from irritatmn 
in cither contiguous or remote organs It is sometimes a symptom of 
acute hryngitis pseudomembranous croup and diphtheritic croup 
especialh indnldrtii Itinaj ilso occur in non mflainmatorj diseases of 
thclarjux It is commou m children but rather rare in adults It is 
sometimes associited with intestinal disorders as indigestion worms 
and constipation Uterine disorders and sexual excesses have been 
known to produce it Disorders of the contiguous organs as the lingual 
tonsils the teeth (dentition) elongated \i\ula and inflamed tonsils 
sometimes excite the spasm Imtation of the failces with a brush or a 
foreign body in the pharjnx sometimes causes the sjmptom Cases 
ha\e been reported in which the pressure from an enlarged thjmiis 
gland caused larj ngismus slndulus Cerebral irritation canes of tt ® 
\ertebrjE and rickets are known causes Laryngismus stridulus appears 
in the laryngeal crises of tabes , ^ 

Symptoms —Tlie outstanding symptom is a sudden laryngeal spasm 
accompanied by a crowing inspiration usually with the dexelopment of 
cyanosis The attacks are usuallyof very shortduration relief occurring 
in from a few seconds to one or two mmutes 
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Treatment — 1 1» tmtimnt consists of rtlu\jng tin ^olIrct of the 
irnfition ntlicr thin applications to the hr 3 ii\ for the imine(fiite 
relief from tlie sufToc.iti\c spism tlie application of cold w iter to the 
diost or hot %\ ater to the ii ipc of the neck should be m ule If suffocation 
•^ms imminent and the lov,er jan is relaxed seize the tongue between 
the thumb and the forefinger and exert traction about e\ er\ three seconds 
to excite the rtspintorj center through the reflex ictioii of the phrenic 
nerve If the jaw is^et the s.init result c.in be accomplished In exerting 
pressure n/tli the fingers under the angles of the jm 

APHONU SPASTICA 

Synonyms —Spasm of the Tensor Muscles of the Vocal Cords, Dys 
phonia Spastica, Phonatory Spasms —Spasm of the tensor muscles is 
essentialh a neurosis from oxenise of the voice The muscles are 
fitigucd and fail to respond to the nervous stimulus sent out from the 
motor centers of the brim Writers ind ttlegrjphers cramp are 
similar affections 

Symptoms —Spasm of the tensor muscles is clianctcnztd b\ sudden 
on«tt at an\ moment during speech It m iv < mie on at the beginning 
or in (he midst of a sentence I’lticnfs irv M?tn in whom the «peech is 
suddenh almost or cntircK lost for some minutes after which it quicklj 
clears up and remains so for an indefinite period The patient com 
plains of a rough harsli feeling in the larvnx accompanied bj the 
spontaneous flow of a few tears and slight conge tion c f the conjimctu® 

A drink of w iter hastens the cessation of the spasms The cords are 
teniie and approximated m the median line 

Treataeat — 'ireatment should Ih? duxettd to the cause 

In severe and oft recurring spastic aphonia prolonged rest of the 
voice is neccss.irv Such cases are usuallv overtaxed or arc affected 
h} a general ilehilitj and thev should in addition to prolonged rest 
iwaj from tlic persons witli whom (hex are daiK as ociated be given 
tonic or specific remedies to correct the debihtv or the specific diseases 
with which each is affected 

Dyaphonia apa^ficn is i form of hoarseness or a toneless whisper 
fiiiallj resulting in high pitched whistle or screech as the patient con 
tinues his effort to speak 

The condition is due to a sp ism of (he adductors It usually dev elops 
on a neurotic basis in a highK strung adult as a rcsiiit of vocal strain 
or shock 

It maj hive its origin m a pathologic lesion such is hrvngitis of i 
mild nature or from a slight growth of the larv iix 

SPASMODIC COUGH 

Synonyms —Laryngeal Cough laryngeal Chorea Nervous Cough 

3iie choreic cough is quite similar to chorea m other parts of the bodv 
though it IS not usually associated with it Tliere are however svn 
chronous contractions of other respiratorv muscles which furnish the 
blast of air back of the cough The choreic cough occurs at frequent 
intervals and is a dry, noisy, respiratory eqjlosion resembling the velp 
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or hark of .i <]o" It occurs most often in ftinales at about the age of 
pubcrtj , or at the age of greatest instabilitj of the ner\ oui sj stem It 
nini\ occurs <luring sleep Between the inter\aK the \oice is clear 
Ihc \ocal cor(l'> appear normal, and are cIoscK approximated durine 
the attacks 

'riic nervous cough h a spasmodic, croupj, or e\en musical lar\TigeaI 
cougli, for whicli no physical cause can usllall.^ be assigned It is pecu- 
liar to neurotic induiduals who present other stigmata of a neurosis 
It is a "daj time” cougli, which subsides entirely during sleep, but returns 
the following morning, often with increased sexerity. It maj heareflex 
disturbance from a hxpcrsensHKc area in the ear, nose, nasophatjns, 
or the chest, hence a careful examination of these parts should be 
made. The sensitix c areas in the nose and na^opharxTix max be located 
by gentle probe prtssurc xxitbout the use of cocaine In the nose 
.Iacob«on’s tubercle near the anterior end of the middle turbinate max be 
the scat of the scnshlxe area. \Micn this touched with the probe 
it XX ill give ri«c to the peculiar nerxous cough, proxidecl, of course, that 
it is the source of the reflex. Impacted cerumen in the external auditory 
Gina! max ciuse it. llic reflex may al^o hax c its origin in the gastro- 
intestinal tract 

Treatment.— The spasmodic cough is due to an hx&tencal tempera- 
ment or to a lack of balance of the nerxous sjstem at or about the age 
of puberty, and little can be done to improxe it 

As most cases of nerx ous cough arc due to a true neurosis rather than 
to some plixsical lesion, the treatment must be of a tonic and sedatixe 
character. Antispasmodics and sedatixes, as aconite and the bromids, 
m i.x be gix en internally to allay the spasms and the local irritation 


NEUROSES OF THE LARYNX 

Mogiphon^.— Mogiphonia is characterized by a difficultx in main- 
taining the tension of the xocal cords while singing, or during forced 
accentuated speaking In ordinary conversation no difficulty is experi- 
encetl 

Treatment.— The treatment is rest. Oxertaxation being tlie cau«c. 
other forms of treatment are not indicated, unless the cond tion h.is 
recurred often and at frequent intervals Am ctiologic factor should be 
searchcil for and reinoxcd if possible 


LARYNGEAL APOPLEXY 

Synonyms.— La rx ngea! vertigo, laryngeal sy ncope, bronchn! sx ncopc, 
complete glottic spasm in the adult . 

Larymgcai apoplexy was first described by Charcot m 1876 It is 
characterized by a transient irritation and burning sensation in the 
low er part of the throat, followed by a fit of coughing, dimness of \ is_^, 
dizziness and unconsciousness, the patient fallmg to the floor. The 
disease is a rare neurosis affecting the coordmation of the respiratory 

centers and the nerves of the laiyiK , * . , , 

The disease is a rare neurosis affecting the coordination of the respi- 
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ratory centers and the ncr\es of the larjnx The attacks maj last 
Init a few seconds, uhen the sp'v<?ins cca«« and the mind becomes clear 
agam. Tliey ma\ recur at inter\al-> of a fen weeks 
Etiology.— The di'ca-'C chieflx found among tho«e leading stdentar\ 
li\ei.. Gctchcll reported 77 ca«5cs ranging in age from se\enteen to 
se\cnt%-sc\cn jears .\!! hut 4 were males Neurasthenia is a rather 
constant factor but any organic etiologic agent must be ruled out 
'Ihe posMbihU of epilepsy and tabes producing the sMnptoms must 
lie considered 

Symptoms.— The face is uMialh flushed The disease is ellnicalh 
like apoplexy with a lar\nge.il aura and larxngeal spasm, the latter 
being continued long enough to produce unconsciousness Such 
epasms are likely to occur in neurasthenia and m tabes 
Treatment.— ^le treatment should In* addre'«'<d to the correction of 


the tansathc agents 

Etiology. — The disease is chiefly found among the w cll-to-do and those 
leading sedentary lives Gctchcll rcimrtcd 77 case" ranging in age from 
seventeen to seventy -seven years All but 4 were males Rheumatism 
and gout arc occa'^ionally associated with it Neurasthenia is a rather 
constant factor. l/jcal inflammatory disease of the bronchi, pharynx 
and larynx Is commonly present, and may be .m important causative 
agent. . , 

Among the exciting causes may be named worry froin strenuous 
business or social conditions, and cither phy-ie.d or mental ovenvork 
Dust, smoke, or other irritating substances inhaled into the larynx 

and bronchi rnav bring on an attack , 

Symptoms -The face is usually flushed, though it may be pale 
A deep breath is taken, followed by laryngeal spa»m There may be 
epileptiform conv ulaions, and the sequence ends in a few moments by 
a return to consciousness After the attack all signs of the disease • 
appear. The disease is clinically' like apoplexy with a lapngea i 
and laryngeal spasm, the latter being continued long enough to produce 
unconsciousness. Such spasms are likely to occur in neuras lenia an 
m tabes Other signs of neurasthenia, epilepsx, and tabes should be 
sought for before pronouncing the case one of laryngeal apop exy 

Treatment. -The treatment should be addressed to the correction of 
alimentarv and hepatic disorders and to the regulation o le e’^ere y 
organs of the body Tonics and autispasm^ics may be given to toi^e 
and tranquillize the nervous system Local lesions, ' 

receive appropriate treatment For instanre, bronc i i 
common concomitant disease, and possibly has resoira- 

its causation By reliev ing the associated diseases of pntirelv 

tory tract, the laryngeal spasms and the syncope are sora 
reliev ed 

CEICOPHAEYNGEAL SPASM SPASM OP THE ESOPHAGDS 
Cricopharj-ngcal spasm is a funafonal stmos.s or 

of the /ppeJ'esVa^s due to the .Mu- ^ the -eoph“!^^oS-^ -usd= 

to relax This results in the inability of food to p 



420 


PAR ilYSlS ASD NfiC/KOSES OF TUL LAFIYAX 


itomuh lli< < U!«a !H «un> r»sos is Mukniwn 1 < nipn bodus or 
tiiniors III ij Ik tlu < iiisc in i fi w f ivs 
Symptoms Dillidilty m s>\illowinp, mIkI foiiU i-) i < tnnion com 
jiHmt IkiiikIs iisinlh piss rcidily I’lm in tlic muhtcrnum i\hen 
sttsllottjiiR solid or semisolid foods is common 
Diagnosis — 'J lie roentgen ra\ tisualh reicnls no patliologi other than 
tlic diOlcnltj of jHssiiig Itamitn throtigli tlie mouth of the esophagus 
As ft rule tsopli igoscopy rti nls nothing other than an exaggeration of 
the closure of the cricopharyiigeiis tniisclc 
Treatment — An\ etiologic factors found are treated In the func 
tioinl cases the passage of a large esophigoscope left in position for a 
fc’A minutes lias Uccn rcporteil faxoraWj (Mainier') It maj ha\e to 
be repeated a number of times 

NEURAtGIA OF THE LARYNX 

Inic ncunlgia is rire and is characterized bj piin uithout a visible 
t uvsc other tb \u a focal infection Similar pam maj accompany malaria 
gout rlicuin itism, pressure from some tumor or swelling nasophirjTi 
gitis and angina of the phao n't 

Treatment — 'llic trcitmcnt of a neuralgia is to remove the cause 
Sedatives miv be mdicatoil for (emponry relief Fhough cocaine if 
spmved into the thro it ifTonls immediate relief it is not to be recoin 
mended because neuralgic patients easily acquire the cocaine habit 
'Menthol nITonIs relief Cold or hot applications to the neck also prove 
grateful to these patients Diathcniij mav be of help 
If the pam is due to i foe d infection malaria pressure of a tumor or 
enlarged Ivmpli noilo treatment appropriate to these conditions should 
l>e instituted 

PARESTHESIA AND HYPERESTHESIA OF THE LARYNX 

I’lresfhcsn or perverted sensations siicJi as *pms and needles etc 
uid hjiwrcbthesii is frequently found in women it the menopause and 
III neurotic indiv idii ils Organic lesions of the I irv nx must be carefullv 
excluded , , 

treatment should be directed to building up the general health ot the 
pitient I strogemc thcrapv mav l»e of distinct \ due if the menopause 
15 a causative f ictur 

' I/aryi goscope <5 3S6 (M8>) taSj 
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Dki CTsof vp-Hnh jrciluttn tRrrit'in t\ t fuliich 

are cxtn! ir\ hr* tl I he 1 »rx n\ is tlic pnn in our c of tone 

but it la not tlie conipUtc \oc-il appintn It 1 is >ecii cu'* 
timea I JSt to spe-ik of :t as tin, \ocal orpin but tl i run 
done m stnet confonnitx to ntlf known ficta c neenner \oic \ 
tion ^^hlltthL\lb^^tlonsnfthe^ot.lI«r<lspr d ei ti c prm ir i i 
itismuchinoiliricilbN tbcchest pliinin ni^aopli ni 
sor\ clninliers tonpue and tbt mouth Fit ih r <. rc ^ ^ 

al-o ‘'omewlnt dependent upon the respinto X ,nt>iiiv s, 

11x101011111011150108 and dnphnpin llic voi« n R ‘ f.iptind 

a mirkcd increi«c m the phisnlopic ictiMt' < f u i rue 

as it pubertx I Ins is cs|>ccialK n iticcihl^ in notel 

exert a nnrktsl innutnee on tlie qnihn of the i 

ininger jo\ lutrtsl indlo'c mpr eii 

It w therefore ippircnt that defects of «pceci i ' ^ F domestic 

m pirts remote from the 1 irxnpcii He eiii that is 

and «ociil life often mike it important tl at i ne { os-« 
plca«mp m timbre nnpc pitch ami inodulatioi 
tion Hence attention slumhl I«5 directed to some of t j 
lesions which impair the qu ditx and intognti of defects 

Detects of s,«ch msv iKt chss,f,cd under 
or fmlts in tone production (I ir\ n\ tnd its atte articnhtion 

ties) (2) defeots or f uilts in tone tormation .^“T^eecl, 

(tongue teeth lips jiws and soft pal itc) ( ) 

rluthm (stiittennp) r-.,.o m disarthn an m 

file defects of speech as clas»ifie<| hj Fn nerxous sxstem 

irticuhte lilwretl or ataxic speech due to lesions a li'^pmg 

uraiiiscohli I a defect associate! with a incoherent speech 

mutism or delued speech d\«;l«pia a ‘ „ -neech due to v defect 
II iialh due to a psj chosis d\ sphasia i proupi g P . . . jue to a 
m mental imagers djshemu » ^‘“""""‘"Lessness barj-phoma a 
psxchoneuroses or emotion aphonia a \ i_,„. „ nrisil \oice 

thick \oice hj-perphoma a whispenng ^ nsiialh a defect 
djsrhjthmii. n detect m rMim (other tinn stuttering) usimll 

of rhnhm m breathing occluding lesion of the 

Defects of Speech of Nasal Origin -a } affect 

nose either of the septum turbinates or o , mce which make it 

speech that is thex produce those chan^ m ^ 

dwd muffled thick diffidence which so often 

The speech is still further modified h} dimaenc 

. Sp«chP^tholoey New-iork V Appleton & Co 1931 
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wwnp iHjos complete nasal obstniction Tlic diffidence, baclv^arclness, 
or tumdit.v is due to a '‘cK-comamisness. to wlucli the defect f:i\ es rise 
ln.d)ilit> to (Ik the attention >s often attended with diffidence and 
tiniiditj, and not onlj is articuKtion impaired tlierebs, but fluenev 
and coherency is also somenliat affected 

I he elementary sounds of spoken language which depend largelj 
oil the resonance of the nasal chambers are not so marked)^ impaired 
as tho«c but slightly depending upon it Tor instance, the letters m, n, b, 
and d dcri\e their peculiarity from the initial sound, while the final 
\owci and nas.al tones arc sccondarj. Notwithstanding the fact that 
they are secondary’, their absence or suppression makes a noticeable 
change in the speech, and amounts to a defect. If the final ^ ow el-nasal 
«ound in the al)o\ c CKatuples ■were more prominent, the nasal obstruction 
would not interfere with speech nearlj so much, as the speaker could 
“force” them, and thereby somewhat o\erconie the apparent effects 
of the nasal obstruction The letters tn and n end in a kind of “hum” 
which is \crj difficult to produce when nasal obstruction is present, 
cspcciall.i when the hum is somewhat suppressed 

The letters h and d seem to begin with the sound thrown forward 
against the lips (i) and against the tip of the tongue and roof of the 
mouth (d) rcipcctiNclj. 'flie initial sound is, howe\eT, made in the 
! ir>n\ and rcmlcrcd resonant in the chest and nasal chambers Nasal 
obstruction modifies the resonance, thus causing a "dead” or “flat” 
tone to explode at the lips or the tip of the tongue Thus the speech 
is rendered dcfcctiie. IVe might continue the analysis of the various 
sounds in speech, showing how nasal iibstruction, from one or more of 
the foregoing conditions, affects the boautv, music, rhx-thm, and coher- 
ene.v of speech We might go still farther and show that coherencj of 
thought is impaired also 

Defects of Speech of Nasopharyngeal and Faucial Origin — Tliese 


max lie caused b\ the following* (o) Postnasal adenoid (6) Fibroma 
or other neoplasms of tlic nasopharjTix (c) Chronic hjperplastic changes 
111 the mucosa of the nasophatyiix. (d) Marked enlargement of the 
f.iiicial tonsils (e) Adhesions of the anterior and posterior pillars of 
the fauces to the tonsils (/)rarobsis of the palatine muscles, especiallv 
those of the membranous curtain w hich control the current of air passing 
to the nnres (g) Paralvsis of the soft palate and u\ula (/i) Adhesion 
of the anterior faucial pillars to the base of the tongue (i) Cleft soft 
pilate and uxula (j) A shorteneil soft paUte, as is sometimes found 
after ojieration for cleft palate , j i 

In the above table the muscular medianisra of speech is affected, and 
the defects of speech are corresponding^ more pronounced than those 
due to nasal obstruction. Tlie explanation of the more marked defects 
which seem to have their origin in this dassification is not as easj as 
may appear on first thought. We cannot say that the speech is defects e 
because the muscular action of the parts is interfered with, because manj 
cases come under observation m which there is great muscular im- 
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pairment but little impediment of speech, while others can scarcely 
be s.iid to have articulate speech at all; and in still others they cannot 
be said to have coherent thought. The evplanation in some cases is 
that the muscular impairment listed quite early— before articulate 
speech was acquired. The impediment thus interfered with the acquire- 
ments of articulate speech. The presence of postnasal growths produced 
mental hebetude (aprose\ia), heretofore referred to, and the mental 
ability to acquire articulate speech and consecuthe thought was thus 
impaired. In a few jears the growing child becomes more \igorous in 
mind and hotly, and makes renewed and \oIuntary efforts at articulate 
speech. Ilis failures humiliate .and irritate him. lie avoids the necessity 
of speech as much as possible. The speech centers and motor vocal 
tracts are little used and lie dormant. Ilis mental growth is thereby 
retarded. The sensitive, reticent child loses the mental growth to be 
gained by spoken language. He becomes and is regarded as a “back- 
ward cliild.” 

It becomes the duty and privilege of the rhinologist and larj ngologist 
to loosen the bonds which fetter his imprisoned mind, thus enabling him 
to enjoy the common pleasures of life, even though he may ne'er become 
a brilliant member of society. 

Defects of Speech of lingual Origin.— The causes may be: (n) 
Inflammatory adhesions binding the tongue to tl)e anterior faucial 
pillars and epiglottis. (6) A congenital shortness of the genioh,' oglossus 
muscle, (c) Tongue-tie. (<0 Enlargement of the tongue, (e) E\cessi' e 
enlargement of the lingual tonsils. 

Of the foregoing, tlie most important are odliesions of the tongue to 
the anterior faucial pillars, tongue-tie, and shortening of the genio- 
lijoglossus muscle. These conditions materially interfere with the 
articulator.' function of the tongue, thus impairing speech. Lisping is 
a common sign in these conditions. If these lesions e.xist prior to the 
acquirement of speech, they may give rise to the clinical picture hereto- 
fore referred to under “backward children.” The earlj correction of 
these physical imperfections may place the child on an equal footing 
with his fellows. 

Defects of Speech of Laryngeal Origin.— The etiology may be: 
(«) Too great strengtii in the uplifting muscles of the laryrLV. (6) A 
'j.c.'ktvess of Ibft dovjw-pwlUwg wwiscles of the larynx, (c) Laryngitis, 
(d) Chorditis nodosum, (c) Inflammation and infiltration (/) Peri- 
chondritis. (<?) I^arj ngeal arthritis. (A) SIucus or crust accumulations, 
(i) Xcoplasms. (j)Paral\sisofthcintrinsicIar5’ngeal muscles. (A) Injuries. 

If the acute affections of the Iaiyn\, as laryngitis, and the chronic 
conditions, such as chronic kaiyngeal inflammations and infiltrations, 
perichondritis, paralysis, arthritis, injuries and neoplasms which cause 
hoarseness or aphonia, are omitted, there is little to catalogue as causes 
of defects of speech. This is the more surprising when we recall the 
fact that the larynix is the primary source of the ' oice. 

Makuen has referred to a condition of the extrinsic muscles of the 
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Iar\ n\ \\ hicli remleral the \oice sibiUnt and fukeiio It is pn en in the 
table nl)o\c in a and b, and n interesting because it illustrates one of 
the tunflaincntiU jiraiilems in \wec cuUnre, nameU, ^olce placement 
If the hr>ii>: is allowed to rise too liigli, the ^OIC(; becoincs fahelh and 
nnnatimil m ejuahtj. If, on the other hand, the lirjngeal box is held 
down in its proper position, llie xoicc Assiimts its natural rtgister, the 
tone lieitig pure and pleasing to the ear— that is, it is natural 

I he natural and simple things of life appeal most strongh to normal 
minds The simple rural scencrj, the grandeur of the mountains, the 
simple rnclwlies of the negroes, the rugged utalit^ of the Wagnerian 
opera, and tlic cloiiucucc of the orator stir the imagimtion rjuicken 
and fascinate the mind, as the iiiiiiatunil, the complev, and the artificial 
cannot do. 


Hence, the aim should be to giic those haiing defcctne speech a 
speech that is simple and natural It sliould be natural m quahu . tone, 
pitch, timbre, and rlo thm, as well as m modulation and articulation 
Defects of Speech of Thoracic Origin.— The causes maj be (n) 
I’lilmonary infections such as tulicrculosis, pneumonia, etc , or other 
lesions of the thoracic cavity which ma> produce the so-called “weak 
\ olcc" or otiicr modifications (b) Irregularity of the respirator) rh) thm 
Irregularity of the rcsplratorj movements is an almost constant factor 
in stammerers. Whctlicr this is due to some fault of the respirator) 
center, or to some peripheral lesion, has not %et been determined It 
is probably another manifestation of the unstable norious system 
tt liicK seems to produce the stammering. 

Defects of Speech Due to Deafness.— This subject is considered 
under deaf-mutism, and will only be analyzed briefly here It maj 
be caused by; (n) Congenital or acquired defect of the auditor) appa- 
ratus which results in deafness (b) Kasai and nasoplnrjmgeal diseases 
(c) Improper and untimely training or lack of training. 

ConffCfitial {fe/eeir of the auditory apparatus are probablv present in 
about one-half of the cases of deaf-miitism. whereas in the balance the 
defect is due to the ravages of sonic disc.-ise, usual!) s)phihs or the exan- 
thematous fe\ ers In either instance the child is partiail) or totall) deaf. 


and cannot, therefore, readily acquire the facult) of speech He is not 
mute because the orgins of speech arc defective, nor because the centers 
of speech are impaired Both the peripheral organs of speech and the 
central mechanism of the brain mi) be in perfect condition The child 
is mute because he cannot hear others speak, and is thereb) deprived 
of the most useful aid in learning— nameh, imitation If he learns to 
speak, he must be taught b) other and more difficult methods He 
must be given timely and proper special twining If be has acquired 
deaf-mutism after having some abilit) to speak, he ma) not he a mute 
m the full sense of the wonl, but inaj ne«l some special training to 
prevent his losing the little speech he alreadv pos^esse:. If the deaf- 
ness comes before the seventh jear of age, there is a strong tendenp 
to lose the faculty of speech, hence, special training is necessar) to 
maintain that already acquired, as -well as to broaden it. If the deafness 
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comes on after tlie seventh \car the patient rareh loses the facultj of 
speech licncc Jus training can be simpler than that of a child losing 
hi> hearing before tint age 

STUTTERING— STAMMERING 

Etiology— 1 he question of tthetlitr tuttering is i neurotic or a 
psvclioncurotic manifest itioii is still undecided borne believe it is a 
svinptom of the iinbilitv of i child to adjust himself to the group 
caused 1)^ fcir tiiniditv or a negative attitude toward the group or 
that stammering ts an oral mamfestati u < f emotional instabilitv and 
IS hut one manifest ition of emotional maladjustment Others believe 
the stutterer emnot inlierit stuttemg speech hut does inherit his 
neuropathic constitution Some olteorvers believe that the anxietv 
and fears of the stutterer ire reactions to and are developed after the 
appearance of his defect 

Speech is of cotnparativ cK recent dev elopment and requires a com 
plex balanced muscular acliv itv vvl ich is easilv impaired during periods 
of inten«e emotion Ihe neiiromusculjr coordination which produces 
apccch IS a verj complicatecl one Conflcting emotions mav disrupt 
this coirdmation Tlie autonomic nervous sjstem maj be a factor of 
importance in the mccl ames of emotional balance 

According to Elmer I Ivtnvon this perversion of the normal speech 
processes is dependent on cmotionjl disturbance arising from the neces 
sitj of developing the speech function under the trying conditions of 
social interrelations Tlius tl ere are aroused in the child more or less 
profound manifestations of social emotion Behind this exciting 
cause often lie congenital foundation and environmental conditions 
which tend to encourage tlie natural childish tendencies to cxcitabihtj 
and emotionalism Natural childish characteristics— impulsiveness 
lack of self control relative ab'^jnee of I now ledge and reasoning appre 
hensiveness- as well as the doubtful wavering clumsy state of partial 
development of the speech function both constitute factors which help 
to render the child susceptible to this manner of speech pen ersion 

Kenjon states The immediate psvcliologv of the incitation to stam 
inenng involves (J) emotional exatement (2) mental confusion and 
(S) t\ie impu\siv e efiort to talk while in this imcertam state of Tnind 
"Ihe result is a speech panic in which normal control of the peripheral 
speech machine is for the moment lost In tl e background of this 
immediate mental picture be \anous disturbing phenomena which add 
to the mental confusion 

These beginning perversions of the speech act are often repeated 
the mental stress behind them becomes a more or less constant status of 
mind These mental and phjsical perversions plav a baneful part m 
the general mental and phvsical phvsiologic processes of development 
Thus the susceptibiiitj to emotionalism and excitabilitv slowlv increase 
both as to uncontrollableness and to mtensitv and liken tse tl e pi v steal 
manifestations in the peripheral organs of speech 
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rins cnniiot so on for months md jeais nitliout lining its influence 
111 penertinp tlic ucvLlopraent of the diameter m general The ad 
^ meed stammerer ins become a stammering person rather than an 
entirto normal person who sfAmmers This fact renders the complete 
endication of the disorder excecdinglv difficult and calls for the begin 
nmg of treatment at the earliest possible time prefembh at the \er% 
bt ginning of the manifestations 

Greene* defines tlic stutter tvpc personahtN ns a chronic hesitation 
tommg from ncuropitliic stock llie highly excitable ner\ous si stem 
seims to hek the nbihtj to exclude irrelevant stimuli nliile responding 
to the normal stimulus Tlie stutter tvpe belongs to the group of 
strong!) CNCitable individuals in which their mental and phvsical 
aetiMtv IS disturbcil and inhibited because of uncontrolled reactions 
His speech is clnncttrized h\ tonic and clonicspnsms of the vocal tract 
Tenods of unusual cm ironmental stress mav occur first in childhood 
such ns the time the child goes to «chool or m adolescence The stutter 
mg frequentlj begins during these periods 

k probable cause of stuttering has been attributed to a change from 
left handedness to right handedness on the theor' that unchanging 
ntunl dominance of handedness from the left to the right side of the 
hnm affects the centers for speech in which confusion often follow evl 
h\ stammering results 'Ihc role of sinistralitv and ambidextentv as 
a causative factor m stuttering is nnscttleil 

\bout I per cent of school children arc stutterers fhev develop the 
defect before the age of seven as a rule Few ca«ea begin in adult life 
sUi stuttceccs have free pceiods 

Ibotit eight tunes as man) bovs ns girb stutter probabh due to the 
greater earlv cm ironmental stress laid on bo\ s 
Plivsical defects such ns enlarged adenoids etc do not seem to be 
etiologic factors in stuttering however the correction of such condi 
tions mas have a favorable influence upon the stuttering 
Treatment ~ The treatment consists in teaching the conscious control 
of speech mechanism and at the same time m associating new positive 
ideas of control poise and confidence The patient s obsession that 
his speech organs will refuse to work liis horror of being the object 
of ridicule and Ins dread of being thought inferior— these are the three 
predominant fears that must be destrojed Farnest application on the 
part of the patient and intelligence and understanding on the teachers 
side w ill bring about results in a few months 
Treatment m the form of distraction has been emplojed evtensnelj 
The patient is told to rub or twista button swing his arm plaj with a 
watch chain or otiier object or speak according to tracings etc In 
manv instances this method is effective 

PHONASTHENIA— VOCAL FATIGUE 
Phonasthenia or functional vocal fatigue results from the improper 
use of the v oice It may be the result of an improper functioning of any 
I New 1 ort State Jour M«d vd S6 (May 15) 1936 
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part of the voice mechinism It is prone to occur among singers pro- 
fessional public speakers and those subjecting the voice to unusual 
strain 

As an indication of improper use of the voice as pointed out bj 
McMahon* nhen the posterior pillars are observed as the patient savs 
ab,’ tbev assume a position of an inverted \ if improper use of the 
voice IS made rather than an inverted L if the voice is properlv used 
The V oicc IS too high loud and hard particularlv n ith v\ ords beginning 
with vends Tlie patients breathing mav be incorrect Instead of 
deep breathing, the respiration mav be limited to the upper thorax 

k Singer mav complain that Ins voice tires easilv or that he breaks 
on certain notes or that a tremolo effect is present A public speaker 
mav complain of fatigue and lack of claritv of the voice or of hoarseness 
or lack of V oice at times A scratching tickling or drjmess of the throat 
maj be mentioned 

An improper manner of breathing should be overcome and improper 
irticulation corrected Talking too loud or too much or singing m an 
improper range shoulil be corrected 

In a true phonastbema an mflammatorv condition of the hrvn\ is 
absent Injection or congestion of the vocal cords sometimes found 
ma} be the result of the phonasthenic condition from constant straining 
or pressing Larv'ngoscopic examination usually reveals that upon 
phonation the cords do not meet in the mid line This varies from a 
flaccid condition of the cords to a definite space between them or a 
difference in level of tlic cords with an overriding of one arvtenoid 
\ccording to Brjant the v ocal cords under strain are shgbtlv edema 
tous and as the edema subsides the cords do not approximate com 
pletelv and difficultv en»ues There is an additional psjchic element 
present as a rule 

Massage or light treatments to increase the local blood supplv are of 
great value Brvant advocates a I aradic current to the region of the 
thvroul cartilage introduced while the vocal cords are vibrating 

APHONIA 

Aphonia or loss of the voice maj be due to acute larjaigitis tuber 
culosis sj^phihs benign or malignant growths paralj sis of the intrinsic 
!an ngeal nerv es follow ing neunte of pressure on the Im-ngeal nen es 
from anv cause hvstena cerebral lesions affecting the cortical centers 
governing larjiigeal enervation and cerebral concussion 

A functional aphonia mav be diagnosed when no known cause is 
found A nerv ous shock mav produce it especially in a neurasthenic 
patient Coughing as a rule is not interfered with The paralvsis of 
the cords is alwajs bilateral 

The aphonia usuallj disappears «fpontaneoiisI\ occasionally it reap 
pears 

The treatment of this condition is directed to the etiologic factors 
Jour Larjngol and Old 47 **43 (Apnl) IDS'* 

* LarjTigoscope 43 607 (August) 1933 
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TUBERCULOSIS OF THE LARYNX 

Etiology -lljc MW tint lannscil tuWrculosis is iloa\s ^cconchn 
IS held bj nlmost'illobscncra nndjsprosed bj the findings of iiitopsics 
thoix licing ^ cr\ few recorde*! cases of death by hrj ngeni tul»ercu!osis 
in which citliern heiled ornctncpiilmoino myohement has not been 
found 

1 iil)cruiloM3 of the hnnx is found dunnp life m from 1 to 5 per cent 
of n^os of piilmonnri tulKTcnIosis but a higher incidence !•> found on 
(he dissecting (able The incidence of (ubcronlosis of tic Lirvnv is 
/Jcchwwg Dnoretskx «ii<} (Ik ntc Ins dropped from 2o 6 

percent in 1914 to3{» percent in 1911 Uryngcal tiil erciilosis is \ers 
‘‘cldoHi oh ersed l>eforc the (entb \e^r It is most frecpient between 
twentt and forts \cars of age ttoroin arc mist freejuenth affected 
during the third dec idc ‘Nfen arc «omcwhit more subject to laringed 
tuberculosis tlnn women \Ioolol and tolncco do not seem to lie 
factors if import nice in tiibcrciilosis of the hryjiv Other pretlisposing 
causes irc climate toKic agents otcwpation local triuma anil the general 
resistance to tuberculous infection w hetber hercditarv racial or acquireil 
IVegnanci has i deleterious effect m actuating tlie disease 
1 he iwckIc of in\ asion of the lar\ nx is cither b\ direct infection througl 
the inspired air (nre) or bi tl c cxpectontcil sputum (most common) 
or indirectly by conyeyance of bacilli from the tuberculous foci in the 
lungs throiigli the hloofi current or hmpli channels which is doubtless a 
loss frequent route Alany bclieie tliat in ca«cs m which the sj utum is 
free from bacilli the laniigeal involycinent is 1 ematogenous fhe yen 
tncles and infcnrvtenoid region of the latanx afforris a sheltered quiet 
place for the deyelopraent of the tubercle bacilli Supported bj a loose 
conncctiye tissue frameworl the mucous membrane is thrown into 
folds by actiy e moy cment during pi onation respiration coiigl ing and 
deglutition So that mfectwl sputum which is being continually coughed 
up passes oy cr this irregular surface and much of it remains in constant 
contact witli the deeper crypts especially when the patient is I\ing 
down 

l^lth pulmonary tuberculosis established and the expectorated spu 
turn constant!} bathing the laryngeal mucous membrane the conditions 
for infection are quite fayorable The constant presence of the bacilli 
the mechanical irritation the abrasions produced bj coughing and the 
loweri^ resistance of the cellular structures m general combine to fay or 
Slid an infection 

Ann Otol Whnol ftndlArtOEol 50 -IS (September) 1941 
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Pathology —Jlu St ig(s of till «rtuIo !•> ftlelanmirt infiltration 
ulcention perichondritis nncl tumor form itu n Fckina is present in 
the hte st ige 

Infiltration —In i\er\ t rK stigi t\ii I c! i gt n i\ he dscnti\iti 
onl\ 1 slight congestion or rid«hiiing« I tl t I ack w II c r one of the \oc^l 
cord Ihis is s siispicuiis &\npt in it tn incipient tul erciilosis if a 
pulmonir\ tuberculosis is present lie i lengrn memn of the 
lirjigcsl inucovi somitiines mentii i ed is in cirlv sign of larjnge'il 
tulierculosis im\ be «cconil »r\ ti general tnemit The ashen gra\ 
color nn\ 1 e tlie result < f locili/ed tdei i rfilroticcl inges ismcI! 



t Large tuber 1c (X 400 Tulercuoss achrone nflammat oa caused by 

(! e tuliercio bac llus and the cb'irartcns c lea on s the (ubeicle In an an mal nfected 
tor the first t me polymorphonu lesr eella arr e at tie s e almost mmed ately but 
a thin twentj four hours they are replaced bv mononuclear cells These cells represent 
the essent al met on of the bodj to tho tubercle bacillus They phagoeyt ze the bac 11 
and polj-mnri honuclear cells Af rr d pera on of the 1 po d of the bactena throughout 
the cell the mononuclears are known aa ep thel o d cells wh ch is the a ngle most char 
actenst e feature of the tuberculous react on G ant cells are formed by the fus on of a 
number of ep thel o d cells the nude character st ally appearat the periphery Lympho- 
cytes are seen at the end of a week and form a Ting at the per pbeiy of the lea on By the 
end of the second neck careat on bcons n the center of the tubercle This s a form of 
coagulat on nccros s caused by baclcr a! tot ns The tubercle at th s stage presents a 
homogeneous center a per phery of pale ep thel o d cells w th one or more giant cells and 
an outer zone of darker lymphocyles Caseal on s not alwaj a present 


\ sometvhat later period of the carl> stage is that of acute congestion 
Bith tubercle formation in \ hich laryngeal samptoms maj be absent 
The lanngeal congestion imv resemble a mild attack of acute conges 
ti\ e ]ar\ ngitis or the inflainin ition ma\ center al out the interarWenoid 
rtgifn lie infiltration is miiiifested bt redness which mat show 
jellow gray nodules The jellow nodules or tubercles appear m the 
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siihiMUcosi InMiiR the epilliclium of the mucous membrane intact in 
tin rub '.tiRi of till, infiltration 

\n « r)\ sipii is in irregiihr thickening of the mucous membrane 
( f tl i pistirioru illwluchnm fomi later a thick pad or masa extending 
out between the cords Earlv imolie- 
nicnt of the local cords ma^ show a 
toutiding usuallj of the posterior third 
giiing the cord a spindle shape 

The local folds are usually infiltrated 
ihroiigliout as tlie disease progresses 
Ibe epiglottis mij be puffj the same 
IS the srj epiglottic fold* The arj-te- 
imid cartilage ma> sho^ a swelling at 
the back wall of the larjm 
tllceration — Through the confluence 
of separate tubercles large areas deielop 
which loosen the siibmucosa producing 
1 necrosis of tlie epithelial coating oier 
the tubercles resulting in a tuberculous 
nicer As a rule the ulcers are shallow 
at first but deep ulceration raai follow 
A finelj grained ca«cous matter i» 
found in tlie bottom of the ulcers 
IiK ipu nt ulcx ritu ns imi be «ccn bi painting witli a 2 per cent «!olution 
of fliionscem 

llic tilc-crs fmpiuitli focahzc on the squamous epithelium of the 
\oc-il conls ind the local proce>.cs TIics. Ic«ions mai spread to the 
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Fig •’SI 

oijl — Tubcrculos s of the laryn* 
<><?■> — Tubcrculos 9 of the laiyn* 


\en 
spread 
large bronchi 



Fjg -S'’ 

CaellinK *nd ulcerat on of the left arjteno d 
Eailr interaxyteno d Je« on 


.cuhrbands nrWenoida or to fbe base of the epiglottis Thei mii 
in nre instances to the mucous membrane of the trachea and 
produemg a later bronchial stenosis 
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The ^ent^cular bands are not imohed as frequently as the cords 
Wien the yocal cords are ulcerated on their free edges they exhibit the 
typical ' mouse eaten appearance 

riic tendency to ulceration is quite constant It is rare for a \yell 
adyanced case of laryngeal tuberculosis to be free from it The ulcers 
maj be of anj size yvithin the limits of the area myohed and may be 
superficial or maj extend to the cartilages They may be discrete or 
confluent, single or multiple and on one or both sides ^Mien the 
cartilage is inyoUed b\ ulceration there is a purulent di charge from 
the mixed infection W hen the arj tenoid cartilage is affected the club 
shaped infiltration tumor is present (Fig 281) ^^^le^ the infiltration 

extends to the ar\ teno-epiglottic ligament the picture is quite charac 
teristic of tuberculosis of the I vryaix 
Tlie epiglottis is often inyoheil in the process and yyhen infiltrated 
presents the turban shape so often referred to Ihe infiltration mav 
extend to both sides of tbc larynx or 
lie limiteil to one Wien both arc 
affcctcil the y ie\y of the deeper portion 
of the laryms is hidden 
Penchondntis — rulicrculous pin 
chondritis is found most frcrjiienth on 
the epiglottis and on the intinoid 
cartilages It is as a rule the result 
of a deep ulcer m the mucous mem 
brane In adyanceil ca«cs softening 
and liquefaction of portions of tl e 
t irtilage inaj take place fornuiig a 
e-irti\aginous sequestrum us\nll> on 
tile bottom of the ulcer 
Tuberculoma —A tuberculoma is a 
tumor like product of tuberculosis 
yyhich may occur m the form of a fibrotuberculoma or the granule 
tuberculoma The fibrotuberculomas occur usually on the back yrall 
and on the y ocal folds As a rule they are pedunculated N either form 
shoyvs an> tendency toyyard necrosis or caseation 
Pachy dermic tumors due to chronic imtation yyith a seeondar} 

Slight eleyations aboye the surface due to tubercles or tuberculomas 
may occur nith the infiltration or may folloyx the infiltratue stage 
Tliesemay hay e a smooth ertenor but according to Spencer are usually 
uney en and resemble a papilloma 

Subglottic myoheraent consists of infiltration yyith more or less 
obstruction to breathing 

Edema —Edema is nearlj aliraj s a late symptom IMieney er tubercles 
are large enough or numerous enough to interfere yvith the circulation 
of the laryTix edema results Edema usually occurs on the epiglottis 
the arj epiglottic folds the arj-tenoid cartilages and the yocal folds 
The different parts of the larynx are usually mvohed m the folloyying 
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order (1) the mtcnr>tciMHd region (2) the irj tenoids (3) the vocal 
enrds (1) tilt itiifnciihr himK (<>) the epiglottic ind the subglottic 
rtgioiH 

liihtrciiIoMs liicilh irt fonml in tlit ^{)l^tuln m about 90 per cent of 
all cists of tubcrciilo-^is of the Iirvii\ It is usinlly associated ivith a 
)yroi\ncti% t aTid c\iid itut cavernous tuberculosis of the lung 
Symptoms —Sviniitoms in the cirlv stages mav be absent or the 
patient niav cntnpl iin of a slight pressure or irritation of the throat or 
I fotling of dr^ntss ind burning V slight roughness of the voice or 
frwjucnt cic iring of tlit throat m ij be inentionc<l or the v oice may tire 
rt idil^ Iloirsciie a is a later stage of the disease depending on the spread 
and the locition J veil a slight involvement in one or both vocal cords 
mn) cnibc no notici ible hoarseness iht hoirseness inaj be inter 
inittcnt or onl^ noticed tonanl the evening 
As the larviigcdl mvoUemeut is usinllv secondarj to the pulmonary 
there is more or kas tough often without evpcctoration 
Piiin on swallowing develops if (he epiglottis ar^ienoid cartilages or 
tilt nr\ epiglottic folds arc nuolvtd Tlie pain is most sev ere if a bilateral 
mvolvtiiunt IS present 

In tht itagt I f infiUnlion ind ulceration the lioarscness cough and 
dv&phigii become prominent symptoms 
In the St ige of pcritliondntis ind mcrosis ill s\ mptoms are exagger 
itod liic voice iiia> be completely gone tbc cough incessant and the 
p im m irked Dt itli from the pulmoii iry inv olv cmeiit imj occur before 
tills sbigt IS reiched 

In the I itt St igc dysimt i mav be present It is in proportion to the 
ilvgrtc of cvkraa infiUr itiou and the cicatricial contraction 
111 txfliniiung the larvnx two methods are m use the direct method 
with illumiiiatcil instruments and the indirect method with the laryngeal 
mirror '1 he direct method bv lifting the epiglottis giv es an excellent 
V lew of the w bole interior of (be I iry nx 
Differential Diagnosis —I nrv ngeal tulierculosis must be differentiated 
from syTibibs carcinoma lupus cbronic laryngitis scleroma and actino- 


mycosis 

Svpbibs of tbc larynx presents a rapidly spreading punebed-out 
nicer with a yellowish exudate upon a dark red base The voice is low 
pitched and hoarse or raucous but rarely aphonic Pam is not a con 
spiciious feature is in tuberculosis but may be present upon phonation 
ilie tuberculous ulcer is superficial and its base is covered with a grayish 
cxudite It spreads rather slowlv is painful upon deglutition and the 
\ oice IS w e d and softly hoarse or aphonic 

In c.ircinonn the base of the ulcer is raised by the crowding of the 
deeper infiltration it is red and constantly painful and is usually con 
fined to the vocal cord or ventncular band on one side The voice is 
continuouslv hoarse It is more frequent past fiftv v ears of age 

In lupus there is usually no pain ulceration edema or discharge 
dyspnea IS slight or absent the general health good and a lupoid lesion 
IS us^ually present upon the skin The epiglottis is usually lov olved first 
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later the \«»cal folds and the back wall Pale infiltrations with small 
graniilateil siirf.ias without ulcers are tht rule The lungs are rarel\ 
in%ol\e<l. 

In chronic hrjngitia uleeration is absent i’aiii and aphonia are 
rareh present. The chest is iisualK ncgati\e and examination of the 
sputum <loes uot rex cal the tubercle bicilli It usiiallx xields to treat- 
ment. 

In actinoinxcosis pain and dvsphagia are rarelx present Sputum, as 
a rule, is absent and the lungs are negative Tlie raj fungus is found 
lesions in the nose, mouth and pluirvnv are iisiialh found 

L'lrxngitis sicca max be confused The presence of crusts with drj, 
gla/eil incmbpanes are present as a rule I'Icers are seldom present In 
rare instance's pichxderma larxngis, scleroma and leprosx must be 
ruled out. 

The acc-oinpanxing table as given b\ Frank R Spencer' maj iielp 
in in iking the difTercutnl di ignosis 


p OUFrKts-TitL Duoso^is (f R SresceRl 


1In*nwn>«s 
Vphonia 
Lsrly pam 
LaMt&in 

S ” flllSflA 
ynph*2i% 
lla<(*ria 

I’ravncc eP «pu 

nioodWamr 
Spinal Sui 1 


Nacative 


f.arl)' Furl) 

Ui« Lata 

I r«<l lenl Maj otaut 
V«f> 

Eaily CarK 

Uta Latly 

Spirochat > * 


N«caln< 

N«eati\. 

Nagativi 


Earb 

lUra 

\ ery rste 

Rare 

Ulp 

Late 

MixpJ 

mfaclioii 


Nagativi 

SPSativ. 


If a blojisv specimen is taken the .irea should he cauterized subse- 
quently to prevent dissemination 

Prognosis.— The prognosis in larjiigeat tuberculosis is grave, though 
not necessarilj fatal Under appropriate treatment the percentage of 
recox eries is increased Cooper and Benson* in 79S autopsies on patients 
who had died of piilmonarj tuberculosis found tuberculosis of thelarjnx 
in 23 3 per cent, and healed larvngeal lesions in about 4 8 per cent 
Tliese results are similar to those Uiat hax e been reported at other times 
.\s a rule, how ex er, the patient may be expected to lix e onlj’ for a com- 
paratixelj short time— a few months or jears Death may occm from 
inanition, siiffoeation, or hemorrhage 

> Ann Otol , Rhinol and Laiyngid , 37. 217, 1928 
* Am Rev Tuberc . 25. 186. (February) 1932 
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Treatment.— Oeneial Treatment — ITie general treatment of larjngeai 
|ul)crc«ilo',is is tiie &aint as for piiltnon m tubertuloais 'I’lie cough ma\ 
he rchcNctl h\ » to J gram of ctxlcinc everj tno or three hours as neces- 
vir\ . 1 he results ol)tainc<I from the sulfonamides ha\ e not been satia- 
f.vet\>rj. L.irge and prolonged dosage with penicillin gives some hope 
of suc•«.s^ful treatment 

The institutional treatment of tuberculosis has superseded, to a great 
evtent, the climatic treatment If a different climate is chosen, it should 
be (Irv, vvitli little fog, as dust free as possible, and m a wind-proof 
loc.itioii Precipitation should not be too freejuent However, to send 
jutieiitsawav from home with \erj. limited means often results in poorer 
living conditions and poorer medical attention than thej could have 
had at home, with the effect that tliev are worse for having made the 
change 

Vocal Rest for the Larynx — Tliis Is just as important in treating larv-n- 
peal tuhtrcuIo'«Is as rest in bed is for the pulinonarv t.vpe It ma,v be 
obtained by limiting tbe u«e of tlic voice to a short period each dav or 
by instituting a strict pid and pcndl regimen 



Local Applications —Innumerable remedies are recommended for the 
cure an<l relief of Urv ngeal tuberevdosis, among them being the following 
Tor tlie relief of pain: Spraying the larvnx with a 0 5 per cent solu- 
tion of cocaine If there is painful deglutition, a 2 to 8 per cent solution 
of cocaine inav be applied locally, just before eating Insufflations of 
orti’ioform powefer raayivAeve ffte psm, is ttofT-potsctiT&as. .ssxi /ts effect-? 
last longer than those of cocaine. Spraying the secondaniv infected 
ulcers wifli sulfanilamide powder relieves the pain to a great e’ctent 
according to My er«on , 

The local applicitions of formaldehyde to the larynx is recommended 
bv’ many Galligher was one of the first to report beneficial results from 
this treatment It should be used in a gradually increasing strength 
from a 05 per cent to a 30 per cent solution The patient may be 
intrusted with a 1 to 500 solution for home treatment, but greater 
strengths should be applied by the attending physician 
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Dilute iqiieoii-s solutions of lactic icid h'i\e some \ilue in treating 
iipcrficn! ulcer? It m'i\ he ii'scd in gndualh increasing strengths of 
from T to ‘>0 per cent applictl to the linnx h\ cotton mounted apph 
citors 

Chaulmoogra oil guca promising rcaults m cases m which there is 
dv plngia and pam in the throat It eterts an analgesic action on the 
I irMi\ w Inch becomes more complete after repeated treatments a 
pleasing sens^ition of w armth in the throat and chest remaining for some 
time following each treatment 

\ccording to I uhens the oil works best b\ intritracheal and intra 
1 ir\ ngc il injection 1 cc of a 2o per cent preparation of the ml m oin e 
oil is drawTi up into a Lucr s\nnge armed with a metal eustacbian 
catheter While the patient holds the tip of the tongue the s\Tinge is 
introduced guided h\ the throat mirror into the pharMi\ abo\e and 
behind the epiglottis care liemg taken not to touch an% portion of the 
mouth or throat Iwo-thirds of the contents of the svTinge is discharged 
drop b\ drop into the trachea while the patient breathes quietlv The 
remamdor is then dropped on the cords while the patient phonates 
Cough following injection is \en «hght and often ab ent 
Galranocautery —During recent \earb the use of gabanocauten in 
tlie treatment of larxTigcal tuberculosis is gaming m fa\op as a useful 
and positne method of treating this di'case llic action of the caiiten 
IS beneficial because it tends to promote the form ition of cir tissue and 
not because of actual destruction of the di eastd area or the tubercle 
bacilli 

Ilirsch* lielicacs tlie action of diathennx or electrocoagul ition lias an 
even greater tendenev to form «car tissue thin cauterization because 
its action estends more deeph into the tissues 
Cauterization is indicated in diffuse infiltration persistent local 
ulceration areas of pseudo-edema and the base of a tuberculoma 
follow ing Its remov al It is contraindicated in acute or subacute cases 
with marked edematous swelling of the epiglottis In late stages of the 
disease VMtli extensive larvngeal imohement particularh if the chest 
condition IS bad the use of the cauterv ishardh indicated 
The most promising patients are those in whom the larvngeal disease 
is restricted to the intrmsic larjTix i e tlie vocal cords the inter 
arv tenoid and the arv tenoid regions 
Before cauterizing perfect local anesthesia is necessary This maj 
be done bv spraving the pharvnx and larjux with a o per cent aqueous 
‘'olution of cocaine After a few minutes powdered cocaine mav be 
applied to the larjux on a cotton wound applicator or a 10 per cent 
solution mav be dropped into the larvnx from a larvngeal sjTinge 
A V lew of the area to be cauterized mav be had bj introducing a 
Jackson or Mosher larvngoscopc Hashngers directoscope or Lvnch s 
suspension apparatus mav be u«ed if desired St Clair Thomson prefers 
the indirect method of applying the galvanocauterv under local anes 
• Munchen med TVehnsehr 72 834 19'’o 
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tlic5i 1 \ fine pi itiniim point i, ii5mI jt iiinte heat at the edge of the 

ulc( r Worcltng to Spcnccr ' KithcrIon;j slj irp ciuter^ points are 
best 11 (sosliould he Ik itc<l to i white licit iiul plunged deep into the 
ksun If the point m red the surface is searcrl without reaching the 
tuherck I ibrosi-^ i-:, the puri>ose of ciuterizilion m order to destroy 
the tiihcrclc nitunatcb not total citstniction at the time of the eauter 
i7ation Ihc cautery electrode should he introduced into the lumen of 
the lirynx nn<l held neir the tubercle Ihe current should be turned 
on 111(1 till ]»1 itmmn point pushed into the tubercle as soon as the point 
H itwlutcluit At a w lute he U It IS easily used and withdrawn without 
iidhcring to the biirntd tissue J w« or three arc is can usually be eauter 
i7ed at ont tune or men more if the patient behaves well If the 
patients general anil piihnonarv condition will not permit much to be 
done or if the piticnt is not coipcritive it is far better to do too little 
ntbtr than too mucli Norm d are is of the larynx should be carefully 
avoided 

The yoints. i!>osc the arytenoids should be shiinaed Subsequent 
fihrosis with contraction will produce aiibviosis iiid result in fixation of 
one or both conls 

Isolitod Iisions <r tlic epiglottis ind large gramihtions around the 
inter iratcnoid spicc in uiativ instances arc successfully treated by 
t uitcnzition If removed with a hryngeal punch forceps the wound 
should be cauterized \crv httic if any after-care is required as the 
naction following the use of tlieclcctnccaulerv is asarule not severe 
riic e*autcnzation cm be rcpeited after ft few weeks or months 
deiiendiiig upon the indications 

Heliotherapy —More attention has been paid during recent years to 
the trCiitriient of larviigeal tuberculosis bv liehothenpy The light 
rays have been applied generalK and locallv the sun rvys being used 
and also the I inscii light Strindberg was probably one of the first to 
treit larvngcil tuberculosis by the 1 insen light The entire body is 
exposed for the first few days for ten or fifteen minutes The time is 
slowly increased up to the full time of two and a half hours every alter 
nate day The light bath should not lie used to the excItiMon of other 
remedies for laryngeal tuberculosis 
The Messely machine for treating tuberculosis of the larynx is a 
modified carbon water cooled quartz lamp The patient is treated with 
this limp by means of the direct larvngoscope or indirectly by means 
of an all met il lary iigeal mirror Tlie number of treatments Spira* found 
necessary nmged from 40 to 100 and the cases must be more or less 
selected (Mood) * Healing was obtained in ll per cent and improve 
ment in 31 per cent 

Local application of light into the larynx as practised by Foster and 
Chapman^ consists in reflectmgsunhght into the hrynx by a mirror made 

Ann Otol Itb not larmzoJ 37 215 
* Monatsebr I OhieiA 68 40» {Aj>i 1) 1934 
> Arcb Otolaryngol 23 ‘>11 (February) 1936 
4 Col 22 93 
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up of 'll! aIlo\ of ilumniiim ind migiicsium This allo} is supposed to 
nbsorl) some of the licit n\s while reflecting the actinic rijs The 
ippintiis consists c f i st indani whith f isteiis to the back of a chair or 
stand and h is two mirrors one made of tl e alloy for reflecting the sun 
light and the other made of glass which enables the patient himself 
to control the direction of the sunrajs A small larjngoscope made of 
the aluminum and magnesium alloj is used b\ the patient to reflect 
the ra\s into liis lar\n\ Samrngo U'K's a nickel lar\'ngoscope for the 
reflection of the sunra\s 

Ihe larjnx is c^poscal to the rajs for one-half to one minute each 
daj for ilxiut a week then the eaposiire is gnduillj increased to not 
more than ten minutes for each da\ 

Plum* l)clic\es that the beneficial action of light m tuberculous 
Ie«ions is a general reaction and c.in he obtained bj general light baths 
\cconlmg to Gleitsnnnn the Tinmen light and the ultra Molet rajs 
are less jienctritmg tlian the roentgen ra\s and ^et the latter has not 
produced the expcctcal results in larangeal diseases The bacilli are at 
first increased ind onl\ after a prolonged use of i low %acuum tube is 
improxement noticeable The Cooiicr Ilcwitt light or mercunal waxes 
the quartz lamp the actinohght an I tl c leukodcsccnt lamp max be 
used to rclicxe the pam 

lltnxiokt irradiation m tuberculous Iirxngitis max be gixen bx 
mi ms of i Kromaxer lamp using a ciirxed quartz glass applicator 
I ollon mg complete anesthesia of the ph irx n\ and larj n\ the epiglottis 
ishookeci forwards with the tip of theejuart? ipplicator Direct obserxa 
tion of the arei irradiated is oLtained bx me ms of a small postnasal 
mirror Onlx non progrcssixc cases xxithout an ex emng rise m tempera 
ture are suitable for tins form of therap 
Curettage and Excision. Curettage should be limited to the ulcerated 
areas while the parts which are siraplx infiltrated and haxe an unbroken 
surface should be carefullx avoided It has been shown conclusixelj 
that the infiltratetl areas inaj remain quiescent indefimtelj ^Mien the 
tuberculous ulcer has been curetted the sluggish process stimulated 
and the ox erlj mg necrotic tissue reraox ed the local treatment gix en in 
the preceding paragraphs should be continued 
Fxcision of a tuberculoma has a useful place in the surgical treatment 
of larjaigeal tuberculosis when the mass is interfering with respiration 
XTie bfeeifmg base sboufcf be caiitenzctf fo axoif postoperative Aemur 
rhage and infection (Spencer) 

Amputation of the Epiglottis — \inputation of the epiglottis has j lelded 
good results in the relief of para and Uie greater ease with which patients 
swallow These are cases in which there is extensive involvement of 
the epiglottis but with little extension into the arj epiglottic folds 
Technic —The epiglottis and the base of the tongue should be thor 
oughlj anesthesized 

TTie amputation max be done bj the direct or the indirect method 
The indirect method is simpler especiallj if some tjpe of a punch forceps 

• Dau«t Otolary «elok»bs Forhandl Hosp 35 93 1926 
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IS usc(i Some lar.^ngolo^;lbts prefer to use a cold wire snare or the 
pah anocautcr' snare If t)ie putKh forceps are used the epiglottis can 
frequently be rcmo\cd ui one piece 

Hemorrhage as a rule is not common If present a heinostat or the 
giU anocMUtcry may l«5 applied 

Injection of Supenor Laryngeal Nerve —Relief from pain is obtained in 
a fair percentage of cisca by the injection of SO per cent solution of 
alcohol into the superior larjngeal ncr\e, either from the outside or 
tliroiigli the p\ nform sinus lliis is a justifiable procedure in late cases 
when pain is tlie predominating symptom TJie patient is phce<l on a 
table uith the head slightly thronn bach or a sand bag or pillou under 
tbe shoulders so as to stretch the front of the neck 

The superior larjmgeal nerve can usually be located about 3 cm from 
the tlivroid notch as tlie nerve passes over the upper border of the thv- 
roid cartilage before it enters the larynx Tbe needle is inserted at an 
angle to the surface of the thyroid cartilage to a depth of IJ cm The 
point of tlic needle is movctl about until the nerve is struck at which 
time the patient viill complain of a sha^ pain in the ear, jan, neck, and 
arm. Occasionally this pain will not be notc<I Tlie opposite side may 
l>c injected at this or a subsequent time. 

'Ilie anterior portion of the epiglottis and tlie subglottic space are 
not nlTccted by tills procedure. 

Resection of the Supenor Laryngeal Nerve.— Resection of the superior 
laryngeal nerve was first resorted to by Avclli* in 1009 for the relief of 
dy sphapu In Ucyngeal tuberculous It is indicated if other methods 
Iwve failctl and the patient is in fairly good general condition If the 
(lisca^ic ins sprcml to the areas not supplied by the supenor laryngeal 
nerve, relief will be incomplete. 

Tcchnic.—The skin is infiltrated with 1 per cent solution of procaine 
hv drocliloride. An incision, from 2 to 3 indies long, U made e.xtending 
from the middle of the thyroid cartilage to the inner border of tbe 
sternfxlcido-mastoid muscle running parallel to the greater corau of 
the hyoid bone The omohyoid muscle is displaced toward the mid-line 
and the sterno-cleulo-m.astoid musdc is retracted backward The 
lateral end of the hyoid cornu is identified and the superior thyToid 
artery is exposed by blunt dissection. The superior larjmgeal nerve is 
seen lying above and anterior to the superior thyToid artery on the 
thv rohy oid membrane The internal branch is picked up and sectioned 
If both sides are operated on at tbe same time difficulty in swallowing 
ra.ay occur 

Collapse Therapy —The various types of collap'^e therapy, including 
pneumothorax used for piilmonaiy tuberculosis frequently has a bene- 
ficial influence on the laryngeal involvement as the progress of the laryn- 
geal lesion eoTiesponds closely to that of the lung 

Tracheotomy and Gastrostomy. -These procedures hav e been suggested 
m rare instances where other means hav e failed for the purpose of putting 
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the hr\n\ rest The^ might be justified in eYtremc ca^^es where the 
patient is unable to eat or drink 

tuberculosis of the nose 

EUology — luberculous infection of the no e is rare ^^hen present 
it IS usuall\ found to be a smooth tumor formation (tuberculoma) 
consisting of granulation tissue with giant cells The growth is nearl\ 
alwajs attached to the «eptuni A low grade dightK depressed ulcer 
on the anterior portion of the septum or floor of the nose ma\ be pre'^ent 
or a ■'cssilc wart like tumor in which the tubercle bacilli are present 
Pathology —T be pathologic changes found are Granulomata super 
ficial ulceration and w art like or sessile tumors 
llie granulomata are tlie most common 

Ihew irt like growths are In-pcrplastic and like the ulcerous %ariet\ 

1 leed easih Ihc rcino\al of either \anet\ is followed b\ rather slow 
healing and h\ subsequent recurrence 
TJie complications arc perforation of the «e}>tuin with extension to 
the skin of tlie upper lip and in extremeh nre instances to the nasal 
acce^ra smu«es 

Diagnosis —The differential diagnose mu«t l)c made from s\phih» 
and lupus Tlie tuberculous process tends to in'ola e the cartilage while 
sa phihs 15 more likeK to affect the bona Mructures as well The \\ asset 
mann reaction will assist m the diagnosis In lupus the slow progress 
of the disease the nodular appearmee of the infiltration and the skm 
maolacinent will help to differentiate 
Treatment —1 he treatment consists in roentgen raa diatherma 
curettage and the application of arsenical paste The ulcer or tumor 
should be anesthetized with a o to 10 per cent solution of cocaine after 
which the diseased area should be thoroughh curetted or cauterized 
■\ light application of the arsenical paste max then be made to insure the 
destruction of remaining fragments of tuberculous tissue The ^Aesseh 
or Fin'ien light or ‘‘ome other source of radiant energx maj be tried 
Diatbermj max be uscfl for the destruction of the tuberculous tissue 
In spite of ail forms of treatment there a strong tendencx for the 
tuberculous lesion to persist and if it disappears to return 

TUBERCULOSIS OF THE THARYNX AND THE FAUCES 
Primarx tuberculosis of the pharxTix and fauces (xnth the exception 
of the tonsils) is rare and is probablx alwaxs 'secondary to pnlmonarx 
or larjTigeal tuberculosis It is usuallx associated with and is probiblx 
an extension from tuberculous larxngitis It has no point of attack 
but max begin in the soft palate uvula tonsils lingual tonsils or the 
pharvngeal mucosa Lnlike nasal tuberculosis it tends to spread to 
adjacent parts 

The part 'iffectetl presents a worm-eaten ippeaniice the ulcers being 
surrounded bx an area of congestion Tlie ulcers are siiperficnl and 
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co\erc(l \MtIi a «lirt\ grvMsli <wret>on llit\ bleed easih upon probe 
pressure Tltere is little or no inrliintmn except it the borders of old 
chronic ulttrs 

Tuberculosis of the Tonsil 

Niiincrous ci^is irt reportcil in uhicli tie fiutnl tinsiU ire the 
seit of pninirj uif*.ction ind infiltntion It is perhips impossible to 
e<5timite the proportion of c*i‘5Ci> tli it irc prim ir\ in tlic tonsils though 
It IS perlnps hrger tlim is gtnir !I\ siipposeil Most writers gne in 
inculenct of from 0 'j to 4 per cent < f pi sitiit ci'^es In other portions 
of the phir\u\ iml fiucts it is r\rel\ primirs 
Mlicn the phirjn\ is see-omliriK infected fnin the lungs it is usualli 
from contact of the infictcd sputum with the mucous membrane 
^Micn the lingual or faucial lonsiN an tbt se it of ulceration the depth 
of the ulcer is great ex cn the xxhnlc tonsil max be destrox ed 
Symptoms — J he sxmptnms \ ir\ with tin aiut inic Incatn ii ind 
extent of the lesion If the soft ptiitc i mxeixed the proper approxi 
inatioii of the pilital niuselcs to the pi tirnr w ill ef the phinnx is 
interfcreel w jth and fluids and solid fooil in i\ entt r the m se upon dtglu 
tition riie wine condition nibws the sicrtton to ueuinuhte ind 
dr\ m tills portion of the ph innx whieli hit! iwkmg nd inu ei 
in the cfTort to dislodge them \n infiltriii n of t! e iiMih mix cause 
pun and tickling coiigb As the secretions ire thi k ml the parts often 
excectlinglx punfiil upon moxcinents tl< scereti ns arc often allowed 
to acciimul itt The xoicc is nuifileil iii<lhoirse r iphonic 
Diagnosis — Sxpliilis is alwut tlicoiilx <h < i i x ith which tu! creiile si 
of the pharxnx max lie confounded The following table will ml m 
the ihignosis 

Tufxrculo t uUtn SgphzlUtt u ecri 

1 Sui>erfli; ill noth-catci 'urfu* 1 Deep red sn 1 anT\ surf e 

ai 1 lly red srtola Xi sri red sreols 

3 Jlae^ed ilWefincd edge* I shnrplj -cut edges 

1 Ind t net demircat os -1 D st net demareat on» 

5 Grajish ropyseereloi Purulent yellow secret on 

r Sennty spcrct o Prof se secret on 

Prognosis — IIk proguusis is giaxe In tlmse eists in wlicli it is 
primary m the tonsils it is not serious When wc remember tint tuber 
eulosis of the pharxnx isneirlx alw ixs secondarx to puhnonarx inxolxe 
raent the graxity of the disease is apparent 
Treatment —The general treatment is the same is for pulmomrx 
tuberculosis 

The local treatment as gixen for tuberculosis of the larioix would 
apply m most instances to tuberculosis of the pharynx Curettage fol 
lowed by the application of pure lactic acid is a common form of local 
treatment The local application of a 2 to 10 per cent solution of formal 
dehxde should he tried a*; in larxngeal tuberculosis The pain should 
be controlled b\ the locil apjilication of cocaine the administration of 



4JS CUROSIC GHAhVLOMATA OF \OSE, THROAT, -INZ) EAR 

Opiate*!, etc The prirmrj tuberculmis tonsils or adenoid should be 
reino\ cd. 

LtJPDS OF THE NOSE AND THROAT 

Definition.— Lupus ^ ulparis is a chrome disease of the skin and mucous 
niembrane, characterizetl hj the f<>rmatJon of nodules of granulation 
tissue It passes through a numlwr of phases, and terminates bj ulcera- 
tion or atrophj n ith scar formation It seems to be an attenuated form 
of tuberculosis 

Etiology.— Lupus of the no'c and upper air passages is practicalli 
aU\ajs ftsiociatcil with, or precedes a lupoid condition of the skin of 
the face. 

Lupus of the pharj rue and Ur\nv occurs in from 10 to 20 per cent of 
tlic patients nith lupus of the skin 

It .attacks both so\es criualK, It is more frerjiient m the eouiitn 
than in the tit\. It is most common in mhldle life, though it occurs 
.It all ages An abraded or <liso.a‘c<l iiiuootis membrane predisposes to 
its dc\o]opincnt 

Pathology.— Lupus of the ne'e gentrallv begins on the anterior portion 
of the cartilaginous septum or U|K»n the skin around the nasal orifice 
It may spread from the septum to the inner wall of the ala Tour tjpes 
of lesion may be recognized: (o) Granulations, (6) segetations or pro- 
liferations. (c) tumors; (d) ulcerations It appears .as small nodules 
which coalesce and ulcerate, and ma\ <lisappcar by absorption The 
reparative process takes place but feeblv at the margins of the ulcer, 
thus forming a p.alcsbluish, smooth cic.t(ri\ The ulcers reappear and 
then disappear This process may continue for years without spreading 
to other regions The nodules arc firm and well marked The disease 
rarely attacks the cartilage and nev er the bones 

Symptoms — l^^lllc lupus is due to tbc tubercle bacillus, there is 
a clinical distinction between it and tuberculous ulceration Lupus is 
dow and insidious in its development, and is not necessarily associated 
with pulmonary tubercult^is It has a tendency to heal, cicatme, and 
recur, and does not often result in death from pulmonary involvement 
One or both nostriU may he affected, and there may or may not be 
stenosis The discharge varies with the stage of ulceration At the 
onset it is thin and watery', and later becomes thick and even fetid, 
especially after crusts appear. Pain and tenderness may be present, but 
are usually absent Itching is sometimes noted 

Deformity may’ be present if the alie are involved, when limited to 
tlie septum deformity is rarely present. 

Treatment —The roentgen ray treatment of lupus has supplanted, 
to a large extent, other forms of therapy . Spontaneous recov eiy may 
take place, though this is exceptional 

Local esclnrotics, curettage, the galvanocautery, serum therapy, and 
surgical removal, have all been tried with varying success The escha- 
rotics which hav e been used are lactic acid, carbolic acid chromic acid 
arsenic paste, and other destructive chemical agents Curettage fol- 
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lowed bv the local application of m escharotic afford somewhat better 
re<!ults though e\cn tins IS far from satisfactorN In slight cases when 
the disease is readih ncces'Jible the gahanocauterj is used with good 
results Tuberculin Ins been attended with some success Surgical 
remoN al h% excision of tl e discaswl area is as ineffectual as the measures 
just mentioned otl cr than the roentgen n\ 

LUPUS OF THE AURiaE 

I iijms of the auricle manifests il'^elf in all the fonns found in other 
pirts of the 1kk1\ nalnel^ h\pcrtrophie macular papillarj and ulcer 
ous and is ustialh an extension from the face 

It begins w itb tubercles the size of a pm head or larger w hich are 
hr wnish in color and shghth scalv on their surface Thc^ are arranged 
in groups and are surroundctl a shgl t efflorescence The si in is 
contracted iround tl c di^cascil ire is 11 e «carrcd appearance is due 
to iVic deep ponctratinn of the tubercles Keloid fonriations are quite 
common 

The ulcerous tx pc is rare and is characterized b\ ulcerations co' ered 
with thick crusts Ix'neath which there is a <pongj ba«e The edges of 
tl e ulcers arc un(lerminc<l and pale wath an occasional tx^pical nodule 

Treatment “ I ho treatment of lupus has leen ■to uniformlx suc- 
cessful under tl e roentgen rax that tl colder metho<l& of treatment haxe 
become almost obsolete 

Hollander reports excellent results following the applicatim of hot 
air to the diseased surfaces The method is northx of trial especiallj 
if the roentgen nx and ultra siolct hgl t treatments are not available 

If simpler methods of treatment fail the lupous areas of the auncle 
max lie excised and a subsequent pli’^tic operation performed to oxer 
come the defoimitj resulting from the primary operation 

SYPHILIS OF THE NOSE 

Syphilis IS a general infection of the blood and Ixmph streams It is 
the presence of the spirochetes in the penxascuJar Ijinph 'spaces that 
excites the sx-philitic reaction Tins consists of an accumulation of 
mononuclear cells chieflj Ixanphocx tes and plasma cells The new tissue 
IS highlx X a«cular in comparison with the axasciiiar lesion of tuberculosis 
Swelling of the endothelium lining the capillaries raaj cause narrowing 
or obstruction In later stages necrosis is frequent (gumma formation) 
and is associated with the presence of giant cells which howexer are 
not as numerous as in tuberculosis The most characteristic feature is 
the penxascular accumulation of Ij-mphocj’tes and plasma cells in the 
early stages and of gummata formation in the later 

A primary fejion in the Tio«e IS rare 

W en diagnosetl it max be found just xxithin the alee at tl e line of 
mucous membrane on the hue of tliexomer junction with tl ecartilagm 
ous septum at the edge of the xertical plate or exen more obscured 
29 
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I ickiiip the no t iinpropcWv stcnli?c(i instruments or less frequently 
pmerUd sesinlity vrc the roost frequent causes 
Due to llic expo td position tlie ippear'inee of the pnmarx lesion 
tmv he ni(Khfi((l groitly Scarlet (quoted by Babbitt) lists the change 
»u apjK irvuto as erosixc neoplastic and scabbed or impetiginous 
III flit tro ut form tit cimunc re<l ulcer is round or oxal aith a 
II itttiipil surf ut It mix Ik. up to a centimeter or more m diameter 

_ _ In the neoplastic form the surface 

erosion I to 2 cm m diameter is eon 
xet xxith the center elex ated 2 to 3 mm 
X It »3 uniformly red or dotted n ith gray 
^ 1 jKunts gi\ jng it a papular appearance 

^ ^ it has a firm feeling xxhen touched 

scabbed form is difficult to 
■*' diagnose Ihe surface is irregular and 

partlx or completely coxered by scabs 
It is \ anable m color 
, Smwdary/ syphilis of the nose may 
^ ««- manifest Itself by n sxphilitic rhinitis 

/ It IS not alxxaxs recognized it being 
^ ^ reg-iixled as “i simple obstinate cold m 

- r- .1 p I f .1 the head Thescantx thick discharge 
nr<« xMtli stenosis of the nose should hoxx 

ex cr excite suspicion of the true nature 
of the «lis( ist It in u (K-cur alone or xxith a sxphilitic pharxmgitis or 
laTMigitis 

Secom! ipu s ippt ir in the nose and throat in the form of ery thema or 
mucous pitches Being superficial ulcerations they are often oxer 
looked 


Tertiary lesions of the nose arc common occurrences 
Giimmata arc seen more frequcntlx m the nose or hard palate than 
in the pliarj n\ 

Seen earlx, the gumma of the septum appears usually oxer the vomer 
as a smooth circurascnbcti sxxelling coxered by a generally inflamed 
mucosa It may appear anywhere along the upper respiratory tract 
from the xestibule of the nose dorni to the subglottic space m the early 
form as a gumma or a chondntis and later as an ulcer circumscribed 
deep and destructix e or sujierficial and serpiginous The fax orite seat 
of gumma is the bony septum although they are found also on the hard 
and soft palate the postenor wall of the pharyaix the epiglottis and its 
folds Usually there is no sharp outline to the infiltration but a gradual 
fading into normal tissue Gummatous infiltrations inx olx e the mucous 
membrane cartilage and bone Infiltration of the penchondnum and 
penosteum raav become extensive ’'fecrosis may follow xrith loss of 
the bony and cartilaginous portions of the septum and m some cases 
suppuration of the accessory sinuses 

In the submucous tliickening of the septum suggesting possible 



Si PIIILIS OF THE Piniii W FAUCES l\D TO\SILS 451 


guraim Prcnn advises a roentgen n\ of the septum which maj demon 
strate the loss of substance due to gumma 
"N odiilar eruption maj appe »r on the skin of the nose resembling acne 
rosncc'e or lupus vulgaris 

The septa\ tbickcTniigs \o svpAniis sbouW be lirfferentiated from 
tuberculosis lupus 1 ematoma and acute infections 
In tuberculosis and lupus the bone is not involved 
\ hematoma of the sej turn produces a more diffu«e bilateral swell ng 
The luetic mcml ranc 1 as a duskv bluish red tinge as contrasted vMth 
the angrv re<l of streptococcus infection Slnnkng bi cocaine and 
epinephnne docs not cause this bluish tint or the swelling to disappear 
as in other aaite conditions 




SYPHILIS OF THE PHARYNX FAUCES AND TONSILS 

II e fiuecs and plnrvn.v are second onl} to the skm as sites for tl e 
manifestation of sjphilis particularlv in the secondarv stage This 
maj be accounted for in part bj the presence of a large number of Ijon 
phoid glands the excessive friction and the coraple? embrv ologic un on 
of tissues in this region 

Congenital s^Tih lis is more common in the pharjoix than in the nose 
About 50 per cent of the congenital coses show evidence m the first 
vear of life 33| per cent within the first s« months 

Primary —The piimarj sore of sv-philis occurring about the mo itl 
13 found most frequentlj on the Ips tonsils and tongue respectivelj 
The tongue is usuall) inv olv etl on its tip or lateral edges and rarely on 
the postenor two-thirds rrimarj sv-philis on the lingual tonsil is very 
rare 

Females are more often affected than males and one or both tonsils 
maj be the seat of the primarv lesion 

The pnmac', lesion is usuallj of short duration though when it occurs 
on the tonsils the mflammation ma\ be so great as to extend the period 
of ulceration to the second stage 
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C/iancre if tic Tonsil Clnncre of the tonsil is as a rule unilateral 
but iin\ occur on I otii sides bore throit followed b> swelling of the 
tonsil and cnlirgcinciit of the ccnicil l>niph nodes draining this area 
are c irh eoinpl nnts llii. tonsil is enlarged serj red m color and on 
pilpifKin litsiiliinl wooili fill \n ulcer which \aries in size co\ered 
with a drrt\ grimisli grn exudate in which the bise of the ulcer is 
hard ind tudnnfcil witli m trodid border isobscrccd Svphilis of the 
tonsil should be differentiated from 
icule tonsillitis ^ iiicent s angina 
diplithern peritonsillar abscess 
III iligmnt disease of tlie tonsil and 
tulwrcnlous ulcer Uhen the see 
oiidari skin lesions appear ti c 
diagnosis becomes definite 

Secondary — I he secondare 
Ic^ionsconsibt of the usual eri theina 
<f the face and boc!\ and mucous 
nicmbnnts 1 !ic\ roa\ appear 
from st\ to eight weeks after the 
iiiitid lesion or c\en as htc as 
several months 

J he cn-thenra of second in 
svplulK ma\ be confounded willi 
iciitc plnrjngitis The differen 
ti il points arc the darker or 
<UiNk\ color (iiv sjTiluIis) of the 
mucous membrane the more 
marked involvement of the tonsils 
ti son— sjpM t e noftMot iJe fjucM soft palate the diminished 

Bill if r>nv pv < «aj fi t rcntlrrl on , ft i » , 

of ifo f’ctncpfi ifo i-oii onv socTction the line of demarcation 

an I mpHoi fiarynv l>etween the inflamed area and the 

ban! palate theduskj svmmetrical 
p itches on the interior jull ir> the opalescent appearance of tbe mucous 
iiicmbrinc of the tonsils iiid the persistence of the disease as con 
tristcd with the c\ incsccncc of acute pharvngitis 
Tertiary He tirtiin lesions appear from three to twentv five 
N cars after the pnmarj manifestation and ma> beulceratice gangren 
oils or gummatous and verv destructive to both soft and bonj tissues 
llie cliarietcnstic gimiimtous formations break dowoi forming deep 
indurated ulcers 1 he palate mav be partlv destroved After healing 
takes place marked cicatrization occurs A frequent site for the gumma 
or ulcers is at the base of the tongue 

Sjiinptoms — 11 e prnnarv lesion mav hive no svmptoms other than 
the soreness or discomfort assoaated with an ulcer The cenical Ivonph 
node's are enlarged The ch mere has a hard indurated feel 

The sjmptoms of the secoiidarv stage may be absent other than a 
slight sore throat Pam in the ear mav be noticed if tlie arch of the 
fauces is affected If the inflammation extends to the pharj-ngeal orifice 
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of the custichnn tiil)e there is some deafness ind tinnitus The l^mph 
nodes of the neck nre nsinlh cnlirRetf fliere im\ be cough or a tickling 
sensation in the throat In somecnscspain ora dull aching is mentioned 
Dvsphagia and a p‘^ndoincral)ranmis angina accompanied b\ a slight 
ele\ation of temperature, ina\ be present Ihere ina\ also be erythe- 
matous pitches, on the skin ind in the thro it those m the throat often 
Wing mistaken for superficial ulcerations I pon clo«e examination the\ 
are found to be mere abrasions or ele\ itionsof the superficial epithelium 
In the tcrtiir\ stage the chanctenstic guiiiiu itoiis formations ivliich 
break dowai forming deep indurated ulcers nia\ be seen The palate 
ina\ be partK destro\c«l Jhc o«lor is, cbarictenstn andisknownas 
s\pliilitic ozena 1 here is some pun ospeciilK up m >,\\ allowing but 
It is not as se\crc is the Itsmii seem-^ to « imnt 




SYPHILIS OF THE LARYNX 

Sj-jihilib of the lirsnx mix be longeiutil or acquired 

The congenital t\pc consisls of i umforni ind sMnmetricai mfiltri 
tion or hx'perplisia without ulccntioii A similar condition ina\ be 
present in the pharjaix 

Tlie pnmarx secondarv and tertiarx manifestations of iccjuired 
syphilis ina\ appear in theliryii’c though the primarx lesion is extremely 
rare 

Etiology —Syphilis of the larynx is estimated as comprising from 
I to 15 per cent of all cases of syphilis Its occurrence in the pharynx 
IS guen as about 10 per cent and in tlie nose as nearly 3 per cent of 
ah cases 

Syphilis of the larv-nx occurs most frequently between the twentieth 
and fiftieth years of life It is more common in males than females In 
the congenital form it appears either m the first few months of life or 
at about the age of puberty ■\^’hen it occurs soon after birth the lesions 
are usually secondary If the second stage is completed an viero the 
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discise imj onl> hpcnnic manifest in the third stage fter the lapse of 
sc\eril (iisinlK from two to fifteen) \cirs 
Pathology 1 lie s( n nd ir\ stage t f acquired s\ phil s f tl t jar\ nx is 
iibinlly as-Hicntcd with i similir process in the plur^nx The earlv 
hj7)crcrnia is followed the form ition of mucous patches 

Gummata form htcr which break down forming ulcers with a deep 
punched out appearance 'Ihe ulceration takes place xerj rapidly 
Induration is not alwaxs present though there mav be slight thickening 
nt the edges of the nicer Pdema is not a marived feature Atthebottom 
of the ulcer the cartilage max be necrosed and rna> be the seat of sup- 
puration that 13 perichondritis and chondritis of the laryngeal cartilages 
inaj be prc«^nt Ihe anterior part of the larxnx is most frequently 
inx olx C(I Hemorrhages sometimes occur and m rare instances endanger 
life 

In some instances sj^plulomata a granulomatous tumor maj form 
\s tlie sj-philitic changes heal marked cicatrization and contractions 
maj result Condxlomata max occur on the epiglottis or upon the 
laryngeal mucous membrane and cau«c considerable stenosis 
Symptoms — llic xooal changes arc unilateral paralxsis (though it 
raa> be bilateral) wath a raucous lioarseness or aphonia Cough is in 
bomc subjects an earl\ sx mptom Pam is usuallj absent If the sjT>hi 
litic lesion IS locitcd on the posterior aepect adjacent to the mouth of 
the esophagus of the hrx nx dj spbagia is usually a marked s> mptom 
Prognosis —Sx pfiihs of the larx nx usuallx \ lelds to treatment though 
it ma> leaxc the xoc-il apparatus somewhat impaired as to its anatomic 
ind phxsiologic integritx life is not usual'x in an> great danger 
LNCcpt m those eases m which the hemorrhage is unusuallx sexere or 
m which the stenosis cau«e3 suffocation Uhen on account of the suffo- 
cation It becomes necessarx to perform tracheotomj the patient should 
be warned that in all probability he xxill haxe to wear a tracheal tube the 
balance of his life 

Treatment — The genenl treatment should be as for sx^philis elsewhere 
m the both Local treatment to rehexe tl e cough or pain may become 
necessary In case perichondritis and necrosis of the larx-ngeal cartilages 
is present it may be adxrsabJc to remoxe the fragments of d seased 
cartilage This max be done by direct laryngoscopy or bv laryngo- 
fissuTC Ihe former is preferable as it may become necessary to repeat 
t'ne operition a TrtmAitx Iwotrs 

In cases of extreme stenosis tracheotomx should be performed and a 
tracbeal cannula introduced 

SYPHILIS OF THE EXTERNAL EAR 
Primary chancre of the external ear is so rare that x ery few cases hax e 
been reported in the literature 

The secondary manifestations may be papular pustular ma^lar 
ulcerous or condylomatous The entire auncle may be destroyed by 
extensix e ulcerations, or it may be greativ deformed The manifestations 
m the ear are usually secondary toa similar affection of the adjacent skin 
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Cond\loma of the meatus js nre it occurs in the proportion of about 
1 to e\erj 240 ci'tcs of general s\phihs (Depres and Buck) 

The course of co^d^Ioma m the external meatus is as follows In the 
beginning there is a red efflorescence of the skin other sj mptoms being 
absent V little later diffuse swelling of the walls of the meatus occurs 
The skin begins to be slighth broken and secretion is thrown upon the 
surface FinalK wart\ growths of a grajish red color form in the 
cartilaginous portion of the auditon canal and more rarelj in the 
osseous portion 1 he\ ma\ be large enough to block the canal 
Pain usually de\elops with the appearance of tlecond\loma especialh 
if the skin IS ulcerated It la intensified l> mo\ements of the lower 
jaw as the glenoid fossa is in \era close relation to the anteroinferior 
wall of the canal Deafness and tinnitus develop in proportion to the 
degree of the canal obstruction Pexer is evceptional 
Resolution maj take place either witl extensne destruction of the 
tissue or with little or no changes whatsoever In some cases the ulcera 
tion continues for manj months Lnder g nera! treatment resolution 
takes place qmcklv and little or no scar tissue forms Stricture of the 
meatus is rare 

Diagnosis —1 he diagnosis should be based upon l! e bistorv of specific 
disease elsewhere in the bod\ the characteristic Ivmph node swelling 
the appearance of the local lesion and the I ibontorv test« 

Prognosis —The prognosis of condvlomi an 1 the other secondarv 
forms of svphihtic manifestation is fivorable un ler antiajphilitic treat 
went 

Gummatous formations of the external ear are usuallv simultaneous 
m their appearance w ith the same process in the in ddle ear Thev maj 
appear later is deep ulcers with elevated marpns 

LEPROSY 

Etiology —It 13 the con«iensus of opinion tl at Iepros\ is communicable 
and due to a bacterium the bacillus of Hansen (Mjcobactenum lepr-e) 
although It has never been conclusively demonstrated It is charac 
terized by the presence of tubercular nodules in the skin and mucous 
membranes (tuberculous leprosy) or by changes m the nerves (anes- 
thetic leprosy) At first these forms may be separate but ultimately 
they exist m combination In the characteristic tuberculous form there 
are disturbances of sensation 

Geography —In Europe it is found m I^orwaj the Swedish Finnish 
and Russian Coasts and the East It is more common m Asia 
India Chma Africa Egypt Abyssinia and Morocco occasional cases 
are found in America (California and Alexico) It is also found m 
Australia and the Sandwich Islands 
Modes of Infection —There are three possible modes of infection v iz 
Inoculation —It has not been proved that leprosy is contracted by 
accidental inoculation though it is highly probable 
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Here III// I or M iTH It n is tlmught to Ijc tmismittcd b\ hcredit\ 
thougli It IS prolulilv not 

Coiitiguii i lie disc ist IS cent igioiis llicbiciHi ire gi\ en off from 
the n isal stcretions open sores aiul the excretions of the bodj Oaler 
klicies It probable that the bacilli max enter the bod> in manj najs 
throiiph the mucous membranes ami tlirough the bWm bticker beliei es 
that the initiil Itsion 13 the ulcer upon the cartilaginous part of the 
nisal septum If this is true the disease assumes greater importance 
to the rhinologist and suggests the adiisnbilitv of maintaining thorough 
tltunUness of tiie nose on the part of those associated x\ith leprous 
patients 

Pathology — 1 he IlacvUiis Icpre has nnnx points of resemblance to 
the tiilierclt bacillus hut can lie readih differentiated from it It is 
cuUu ated xMth extreme diflicultx and in fact there is some doubt as 
to nhethcr it is capible of growth on artificial media I>epra tuberosa 
or tuberculous leprosj attacks chieflv the integument and the raucous 
niciiibrane of the external car, nose palate roof of the mouth larjiix 
and pharj n\ T he nose is a common and earlj site of a leprous lesion 
Ihc legions max be m the fonn of a circmn«cribcd nodule a diffuse 
infiltritmn or i macule xxith pigment changes Ilj'perphsia and edema 
maj he cxtcnsix c The lesions ina> suggest lupus On the skin the first 
changes show thcinschcs in the form of infiltrations the skin m one 
or more phexs oxer areas of sexeni centimeters becomes elexated and 
assumes a brownish re<l or dull rc<l color In the region of the infiltration 
the «ensibilit' disappears partly or completelj and on hairj parts the 
hair of the affcctcil area falls out On raucous membranes the lesions 
show thomschts either as small patches or tuliercles or as round flat 
infiltrations which become ulcentwl and heal with cicatricial contrac 
tion lilt results are often conspicuous disturbances of the affected 
part tilt disappearance of the nrtilagmous nasal septum the soft 
pahtt and the epiglottis Jhc mouth and throat present manj lesions 
diinctcristic of Icprosx Ihe tongue inaj contain nodules in a few 
cases iisiiillx at tilt tip and base I he ahcolar areas max bemxoixed 
issociitcd with lesions of tht hanl palate The soft palate and uxula 
iinx show nodules infiltrations or ulcers Ihe postenor pharj ngeal 
w all maj be nodular or show ulceration or scars of prex lous ulcerations 
I’anljsis of the soft palate raaj ocair in isoIate<l cases 'Ihe tonsib 
oraj si'fa« iTcaiWcs' iMvI NrSUnttiociS 

Ihe epiglottis maj be infiltrateil or nodular or shoxx breaking down 
and ulceration Contractures moj occur in adx meed lesions in 
ciation with pharxmgeal inxolxeinent The epiglottis maj resemble 
tuberculosis but lias a more noduhr irregular or dull graj appearanre 
The arjepiglottic folds are usuallj mxoixed from an extension of the 
lesion from the epiglottis The arytenoids the lateral bands and the 
true cords maj be thickened Ulcerations are usuallx not seen in the 
larx nx other than those of the epiglottis Stenosis of the larx-nx is one 
of the most common occurrences . , « 

Characteristic tubercles also often dexelop m the bulbar conjunctixa 
especiallj at the corneal borders The disease has a remarkablj regular 
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111(1 profrr(.*«‘5i\ e a)ur:(- ini’^mutli is new It ions ire ilnijs ippearing 
The outlireiks irisc «ith (he initnl tniptions Inder febrile action 
the cntlicniatoiis rcddenmg of the ilTectctl parts det clops ind is soon 
followed liN the fonnition of tiilierclcs ind nodules At the site of the 
older lesions nsuiUj it the time of the fresh outbreaV s changes take 
place ind miliin ib-soesscs or blths detolop either of which nia> end 
m ulccntion It is deserting of iiitntioii that at the time of these 
fresh oiitbrciks the lepra bacillus imt lit demonstrated m the blood 
m which at other tunes it is absent 

Lepra Acesthetica seu Nervosa — Anesthetic Itprost is dnracterized bj 
sen«ibihtt and trophic distiirbincis of the skin ind muscles The forma 
tion of new tissue winch produces the iiodulir growths of the tubercu 
lous form is sinil! or entireh absent flic di ei-=e begins as a leprous 
iwhiicuntis Anesthetic Icprost in ttpieil ci es has no resemblmce 
to tuberculous leprosy It usuillv Wgins witl puns m the 1 mbs and 
artis of In'percsthesn or of numbness Rullie Tm\ form ier> carh 
tnaculi; appear on the trunk and e\treimtie-> m i after existing for a 
\ amble length of time disappinr leaving areas f anestl esu though 
anesthesia niav develop indcpcndentlv of the m i ul i ''i perficial nerve 
trunks inav lie hrge ind nodulir ihe biille ch iig to destructive 
ulcers riie fingers and toes arc hktlv to cditrct ml nc ose This 
tjTXJ runs a \ erv chrome course and m iv not be »ev ere n its results 

Miaed tulvercwUtcel lepra is the Icist common form t constitutes 
about one Siath of all cases alwut one hah of whch are apparentlj 
hcreditarv each parent often having had a difierent tern It begins 
with either a tuberculous or a non tulienuh is vmptom most fre 
quentlv the latter are more prominent for a fe v months fev or and the 
usual phenomtni of tuberculization then (Kcumng Destruction of the 
t irtiligc of the iio>c sometimes endues the «oft palate also miv be 
destroved bv uhtntmns I he bdmet: of tie svmptoms are a com 
pound of the other v ineties 

Prognosis —I he di'oa^c i> v<rv chrome and progre sive The 
tuberculous form is destructive Jhc nervius form nia> not greatlv 
mipdir the patient s nsefnhwss 

Treatment — ilic tixatintnt is svmptomatic and general hjgienic 
care The local treatment of lesions of tlie •^kin consists in cauterizat^m 
carbon dioxide snow elcctrcxroagulation excision md skm grafts The 
intranasal application of radium mav be of some value Excision may 
he of value in well defined nodules of the soft parts The nasal pack 
with mild silver protein ciuses a flow of mucus and acts as a go<xi 
cleansing agent . , , 

The recent introduction of cbaulmoogra oil offers great possibilities 
Ul the treatment of leprosj and should be used in ail ear nose and 
throat manifestations of the disease , 

Faget and Pogge' report elmical improvement m patients with 
lepromatous and mixed tvpes of leprosv with promm a sul^fone prepa 
ration The avenge diilv dose of promm vanes from Ofab t(j 2 gm 
The drug has al^i been idministered b3 massive intravenous drip bv 
I Pub Health Rep M llto (Ortober 6> 1&4 d 
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mlmhtioii (in tiil erculosis) ‘ind h} l( c il application The drug causes 
less toxic mctions ivlcn gixtr intnxcnnmlv than when taken oralK 
but IS ilso snuuwlnt less tffictne 

Irichcotonn nnj be requiretl if stenosis from contraction occurs 
or m rare instances from ii graniiloraa It is rarelj required from edema 

OLANDEES 

Sjoionyins —I quinia mahasinus malleus malleus 1 umidus farej 
inorve farcin rotz 

Cilaudcrs is a contagious disease affecting liorses and asses It is com 
municablt to min It is caused bj tl e Bacillus mallei UTien it affects 
the mucous nienihnne it is called glanders and when it affects the 
skm and 1\ mph nodes it is called farc> 

Etiology —Glanders originates in horses and asses but is communi 
cable to man and from man to man It is naturallj more often found 
111 men engigcd in occupations nliich bring them m contact with beasts 
of burden Though the bacillus may gain entrance through the follicles 
of the skin it more often docs so through an abraded or a xiounded 
surface Cases arc reported of surgeons lieing infected while operating 
upon patients who liad the disease 
Pathology —Ii ere arc numerous closch associated nodules of low 
grade cmbnoml or granulation tissue which readilv break down and 
suppurate llie ulcers thus formed lia\e undermined edges which are 
tJic remnants of the w all of the preceding alisccss The process spreads 
by continuation thougli later it may carried to distant parts It 
usually npi>ears first in the skin and then axtends to the mucous mem 
brane of the nose though it mav liaxc its origin in the mucosa Baum 
garten says it is a disease which stands niidwax between abscess and 
tuberculosis 

Ihe nasal lesions are usually m the form of numerous closely grouped 
granulation nodules in the submucous tissue There is a profuse pro- 
liferation of leukocNies and conncctive-tissue cells with which are 
admixed numerous bacilli of glanders 1 be proliferation continues until 
the pressure diminishes the nutrition of the mass especially at its center 
liquefaction necrosis then ensues and the nodules become abscesses The 
outer wall soon breaks down and the contents are discharged mto the 
nasal caxities The abscesses are thus comerted into open ulcers with 
undermined edges Cross-sections of the masses before breaking down 
show them to be composed almost entirely of leukocytes connectne- 
tissue cells and fibrous tissue Many Bacilli mallei are imbedded in 
the masses of proliferated cells In the acute form there are numerous 
polynuclear leukocj tes m the adyommg tissue In the chronic form the 
bone and deeper structures may be destroyed Gangrene of the softer 
tissues may occur , 

Symptoms — In the acute form tlie period of incubation is from 
to four davs The acute symptoms often simulate rheumatism or typhoid 
fe\er m its initial stage A little later the nodules appear either upon 
the skin or the nasal mucosa accordmg to the point of inf^ton. fney 

rapidly increase m size until (m nasal glanders) the purulent conten s 
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cmpt\ into the nose Ihe upper air passages are not often invohed 
pnmanK in man ITie progress of the disease is rapid and nsuallj 
leads to a fatal issue m a fen daas or m tno or tliree neeks 
The chronic form is fatil m about oO per cent of the cases after t\ o 
months to two \ears Ihis tjpe bears a close resemblance to sj-philis 
and tuberculosis The Ijmph nodes of the neck are often much enlarged 
in the acute form Chronic glanders often presents the sjauptoms of a 
persistent cor\- 2 a T1 c diagnosis is difficult It ma> be necessan to 
inoculate a male guinea pig nith the nasal secretions to determine the 
diagnosis \t the end of tno da\s in a positue case the testicles of 
the pig are snollen and the skin of the ‘^crotum reddened The testicles 
continue to increase in size and finalh suppurate -Vfter two or three 
^vreks death occurs and the postmortem re\eals nodules in the \iscera 
The use of mallein is higl h recommended for diagnostic purposes 
It 13 used in the same manner as tl e tuberculin test in tuberculosis 
In all suspected cases remove a piece of the tissue and e\amme sec- 
tions vvith the microscope make agar cultures and inject them into the 
peritoneal ca\it\ of a guinea pig and ivatch tic reactons Also ure 
injections of mallein and watch the results Aboveall stu 1\ the clinical 
phenomena and from all the evidence obtainable am e at a diagnosis 
Treatment —In acute cases there is little hope of reen er If «een 
earlj the tissue around the point of original infection should be either 
extensively cautenzotl or removed en luuse The v oiind thus created 
should be frequenth bathed m a solution of zinc chloridi (1 to 8) A.11 
animals and horses suspected of being infected should be killed and 
their bodies burned In chronic cases tomes and potass urn iodide 
should be given though no specific remedies are 1 nowm lloentgen rav 
and radium offer some hope and should be used 
Olenders of ike pharynx is usu div an extension of the same process 
from the nose though it raaj be primary in the pharim Nodules 
form here as in the nose and are attended bj about the same general 
symptoms The cervical and sublingual glands are earlj involved 
breakdown suppurate and discharge externalK 
The chronic form is not attended with the same distinct phenomena 
and IS often mistaken for granular pharv ngitis The nodules are mis- 
taken for the Ijmphoid masses which occur in chronic follicular pharvn 
gitis though if watched long enouidi thej wall be seen to grow gradually 
larger and larger until senous mechanical obstruction results Such a 
process in the pharjnx should arouse a suspicion of glanders and the 
mallein test or guinea pig experiment as given under Symptoms should 
be made 

Glanders of the larynx is rare and when present is associated v ith the 
same process higher up in the respiratory tract 

ACTINOMYCOSIS OF THE NOSE 
Synonyms — Lumpy jaw holdfast or wooden tongue 
Definition — Actinomycosis is a parasitic infectious disease which 
was first observ ed m cattle and later m man It is characterized bj the 
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tiumfpst itmns of elinmit influiimitmii «itli or witliout suppuntion 
It oUtn TiMilts in Uic form ilion of grinulation tmnor& cbpecnllv about 
tlie J 1 W and mek 

Etiology \( ttiioiiu cosib in u iic <. iiivd bv ui\ one of stvcral species 
of fimgi of tilt genus Nceardn In \ctinom\ces or bj Streptothnx 
llie iibuil exciting cause is the rn fungus of actinomjees The pre 
disposing causes are an abridtd mucous surface or a diseased mem 
bruit lilt infectious mittnal ina\ lecirricdln ^aterorfood and 
In straws ebaff gniii needles etc flit fungus probabb grows upon 
wheat and oats licnet fanners should be cautioned against chewing 
wlie it and oat str iws as tht\ seem to be a prolific source of infection 
I igi III lOJo reported a scries of 49 casts of primary actinomxcosis of 
tht tongue SbocmaUrs occisionalU contrict the disease from the 
habit of holding a needle or an I in the inoiitb kissing maj be the means 
of transmission from one person to anotlier It occurs chieflj in joung 
adults 

Pathology —lilt tbseastd mass is made up of granulation tissue 
nliich treept for the ray /urigiis noidd be mistaken for round-ce/I 
sarcoma hpitbeboid elements and giant cells are sometimes present 
In the grinnlar mass < r in the pus the fungus itself appears in the form 
of small \ellow brown or green inasbcs about tht size of a pm head 
which upon microscopic examination arc found to be composed of a 
ccntpil interwoven mass of threads from whicli radiate dub-shaped 
ended ravs In man the clubbed borbes are freqiicntlj absent (Senn) 
The histologic lesions are alike in the actinorovcotic n^ule and in the 
tuberculous follicle only the gtmi liodies dilTirs ^^ater or a weak 
solution of sodium chlonde causes (he ravs to swell enormously and 
lose their sli ipe, ether and chloroform have no action upon them The 
gross pathologic anatotnv of the disease is eierv where associated with 
chronic indiiPitions with softening and liquefaction and with resulting 
sinuses and tvsts Die head neck and e pmally the jaw and the 
ten led fiscia ire the sites of the disease In the cervical fascia the 
disease gives the neck a briwiiv Iianiness The hnipli norles are not 
asarule extensively involveil fn the ox the tongue is often affected 

The lesion mav be self limited as iii tuberculosis by cicatricial 
envtiopment 

The kernel like nmlules arc iisuallv multiple Tliev mav coalesw 
ind the resulting masses mav Jieilout IMien bone tissue is affected 
the destruction is central while ptripheralh there is hyperplasia 

ACTINOMYCOSIS OF THE PHARYNX AND TONSILS 

Symptoms —The symptoms varv according to the part involved The 
affection is chronic but occasiouallj runs a rapid course The granula 
tion tissue is abundant and the mass resembles a tumor Previous re 
suppuration it is quite firm and if progressing rapidly it is sumundM 
by diffuse edema Pain and tenderness are rarely present unen sup- 
puration occurs the mass increases rapidly m size 
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The frequency of occurrence in different parts of the body in 500 cases, 
as collected by Poucet and Berarel, is as follows. Head and lungs, 55 per 
cent, thorax and lungs, 20 per cent; abdomen, 20 per cent, other parts, 
5 per cent. In Prance the face and neck were affected in 85 per cent of 
the CO cases reported. 

The sj inptoms may be grouped in two clashes: (a) Tho^e referable to 
local tumef.iction and purulent discharge, and (5) those referable to the 
general intoxication of the sj stem bj the suppuration products, or their 
metastatic spread 

The local symptoms are of slow dexclopment, and arc largelj those 
of gradual mechanical interference of the pharjngeal function At the 
“ite, or site's, of inoculation a small rouiuled and reddish elevation 
appears, and is accompanied bj the usual subjective annovances of an 
attending pharvmgitis The adjicciit tissue becomes swollen and 
tumefied, and the evidences of an acute inflammation soon change to 
the more permanent engorgement and solidity of a chronic condit on 
Tlie swelling is irregular, but well outlined, firm to probe palpation, and 
not oversensitive, but slowly incre.ases in size '^uppurit.on and the 
formation of angrj-looklng simiscs follow, from which issue <i purulent 
discharge, in which are tlie small yellowish pellets or ma'^ses, composed 
largely of the t.vpical rav fungus Tlie disclwrge is persistent, and the 
sinuses extend deeply and protlucc extensive destruction of tisaue Tlie 
spread of the process docs not. ns a rule, occur, and it shows a tendencj . 
if It occurs el'ewliorc, to do so as an i«olatcd swelling mtlier than as a 
connecteil overgrowth from the original pharvngca! focus Pam is a 
variable quantltj, and depends largelj upon the «eat and extent of the 
peculiar swelling Usually there Is more or le^s continuous, heavj 
ache which is felt locally, and this may, at times, be eased or intensified 
into acute distress iVtor of the breath and gastric disturbances from 
the purulent discharge are often present The appearance of the disease 
elsewhere hj metastasis is to be expected, especially in the lungs or 
the alimentary tract, though no portion of the body is free from pos- 
sible invasion 

'Hie systemic symptoms may l>c severe or slight, according to the 
degree of inv olv enient and the exit of the suppurativ e products, and do 
not differ in their character from those usually' observed in any’ other 
suppurative condition Death occurs from slow exhaustion or through 
some intercurrent affection or complication 

Diagnosis. — Actinomycosis should be differentiated from 

Sarcoma; tuberculous infection, carcinoma (of the tongue); syphilis, 
epulis (in jaw); and lupus , . . 

It IS, perhaps, impossible to make a positive clinical diagnosis of 
actinomycosis A microscopic examination showing the ray fun^s, 
or inoculation of a guinea-pig, may be necessary to establish it The 
presence of the yellowish particles in the purulent discharge is quite 
characteristic, tliough not conclusive Actinomycosis is probably not 
as rare as is generally supposed, as it is sometimes mistakenly diagnosed 
as sarcoma, carcinoma, osteomyelitis, syphilis, etc 
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Sarcoma is histologicalK quite simil'tr to actinomycosis A careful 
microscopic cTammation will hone\er m actinomycosis show the 
presence of the mv fungus and some giant cells Sarcoma does not 
break donn and suppurate so early Both occur quite frequently in 
the young 

Tuhercuhvs ducase is attended by an enlargement of the regional 
ly mphatics In actinomy cosis the regional nodes are not enlarged An 
examination of the sputum or the inoculation of a guinea pig will show 
the tubercle bacilli if present 

Carcinoma of tlic tongue is usually found near the base a\herea 3 
nctinonu COSIS affects the tip Riop$\ may be necessary 

Syphilw m the gummatous stage is more amenable to treatment 
In means of the lodids TIjc general history of the case is also an a d 
in the <li(rcrential diagnosis Acute progresaise actmomN cosis may 
acri stnkingh rescinhie acute phlegmonous inflammation and osteo- 
mvelitis 

Treatment — The lodids are efficacious in recent cases In old cases 
m which there is n mixed infection Ihos are less efficient The reroedv 
should be gnen until markc<l lodism results Tlie injection of a o per 
cent solution of potassium permanganate into the cists when present 
Ins prfxhicetl good results CautcnTation of the skin and soft parts 
with the solid stick of silicr nitrate is a laluablc aid m those cases in 
wJiich there is a fistula and suppuration Gautier reports excellent results 
from the injection of 1 10 per cent solution of potassium iodide mto the 
mass I lectnc necxllcs max be mserteil m the tumor and 50 nulh 
ninpircs of current passed through it Fxerx minute a few drops of 
potassium iodide solution should l>e injecte<] until a total of 20 mmuns 
IS used The electric current decomposes the iodide solution mto nascent 
iodine and potassium The chemicals thus liberated m the actmomy cotic 
tissue act as a deterrent to the further progress of the disease A. general 
anesthetic slioul 1 be administered for this treatment It should be 
repeated in eight daxs 

Penicillin and the sulfonaini<le> are effectixe in manx cases and should 
be gixcn in full do^e^ 

The surgical treatment of actinomycosis xaries from simple incison 
to the complete remox al of the entire mass The disease is best suited 
to surgical treatment before the stage of suppuration and extension to 
the regiona'l 'lyTnp'h nodes Tfuen it ^as progresseci Vnus 'lar ft ft iro 
longer simple actinomycosis as it is complicated by a muxed or strepto- 
coccic and staphylococcic infection \ simple incision is sometime 
effectual as is indeed spontaneous nipture Should excision be resorted 
to It should be complete and followed bx the thermocauterx toprexcnt 
the spread of infection to the exposed lymph spaces After suppuration 
is established treat as for tuberculosis t e curette and pack witn 
iodoform gauze , 

The disease seems to be self limited by the formation of a capsule oi 
connectixe tissue and by spontaneous rupture 
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ACTINOMYCOSIS OF THE MIDDLE EAR 

\ctlnom^ costs of the muWle car is \ct\ rare and the literature on 
the subject is limited 

In a case of actinoin\ costs of the middle ear reported by Alajocchi 
of Itah the primarv infection a\as in the 11105 ^nd the infection of the 
ear probably occurred during a fit of coughing 

BLASTOMYCOSIS OF THE LARYNX 
Etiology — Ilhstom\co is of tl e hr\n\ is rare in this countrv but is 
common m ^nth Vnicricv It tisnalU occurs in gram workers 

■V number of species of fungi ina\ ciu«c 1 lastonucosis The organism 
iisualh round or o\at from 4 to S mitnins in diameter is pitbogenic 
for i/oth /nan ind animd 1 Ih<^ arc ordinari/v fotin f in fie sputum 
blit ma\ l)c recoNcred fnm the skm ifter v tricli ton \ 01 from 1 
l)iops\ specimen 



Fia ”93 — PhotoKTot h Ibp front of tl b neck of a pat ent showinR a blaatomjcot c 
dermat t s the remit of ettens on I y ront nu > from a mlarleson nttelarjnx Trach 
wtomy had been done because of lao Real s cnos a lue to pr raary blaetomj co- s of the 
larynx The butteifly shaped Ics on was an ntense <fati purpl sh red and had a tno st 
surface (Jackron Arch Otolarj n«ol) 

Pathology — The Iar%nx and luigs ire usinlh mtohed and fess 
commonly thephannx tonsils trachea and tongue Its appearance m 
the lartTix xnries with the extent of the disease The earlj stage maj 
be similar to any chronic mflammation followed liter bx infiltration 
nodules and ulceration 

The cutaneous legions resulting from infection with bhstom^ces are 
usually ragged superficial ulceis with soft grmulating floors and a 
purulent discharge with frequent formafaon of thick crusts Surround 
mg each ulcer is a dark red sometimes a purplish zone 
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BHstomjcosis of the tongue Im been reportetl bj Nen and others 
Symptoms —The s\niptoms clnnctenstu of t}ie disease are hoarse 
ness and a p irox\ srmi cough In the l)cginninff a burning and pricking 
sensation m the Iar\nx mu Ik. noted Dvspnea and dysphagia are 
later sjinpfoins At tins stigi i genenl debilitv and loss of weight 
and strength irt pnsent ns well Ilie course of the disease is slow as 
a rule I he prognosis is b id iinkss adwjuatc treatment is institutcrl 
Diagnosis — 1 1 1 (ji ignosis is made In findin„ the tans iti\c organism 
the blastonuoti i form of anst fungus Ilic differential diagnosis 
■'Iioiild be III nil from tiibcrtiilosis sa-jihilis tiiil t mar 



ti >1 lie! n «ompl *ho» nit •( A un kr 1 ul i-o»m llo llssomjcotc 
orin 'n w it 1 1 a « snt coil \opIo »ro n roero * aroun J the k ant celt except below t 
13 where tle> are at vot (D C Crowell) (J-iclson \frh Otolarjnsol) 

Treatment — i he treatment of cIhhc is potassium iodide in large 
doses with rcwntgeii irruhation 

BRUCELLOSIS 

Sjmonyms —"Malta fe\er Undulant fcacr 

IJnicellosis is an infection «lue to nrucclli melitensis and Brucella 
abortus It is transmitted b\ milk contaminated with Brucella or b' 
contact with infected animals 

It IS of significance to the otolanngologist because of the occasional 
impaired hearing onnaoKcment of the phannx or larvnx Impairment 
of bearing has been reportetl in as high as 20 per cent of all cases of 
hrucellosis (Codi Jr‘) 

The lesions in the mucosa of the phannx and larjnx are somewhat 
similar to those of tuberculous svpbibs and certain pj ogenic infections 
At times it simulates acute septic infections 

The diagnosis of brucellosis is made from cultural serologic and 
allergic tests T he finding of BnicelH in cultures of the blood or excreta 
proles the diagnosis 

Arch Otolaryngol 23 4M (April) 1936 
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Demon growths of the nose throit and lar\n\ inav be polypi or 
mj’xomas papillomas hmiphomas adenomas osteomas lipomas 
xanthomas fibromas chondromas angiomas and \arices amjloid 
tumors cjsts odontomas myelomas plasmoc\ tomas meningomas 
Kinphoid growths teratomas neurofibromas schwannomas mvoblasto- 
mas choixlomas rhabdom\omas lingual th^Toid and mixed tumors 
The latter is cla'*scd with benign growths howeaer an adenocarcinoma 
of the mixed tumor t\7)c seems to lie a low grade m ilignant tumor 

Etiology —Much has Ixain written wliilc but little is known concern 
mg the exciting causes of these grow-ths ( hrtme inflammations seem 
loplax an important role in their etiologx Ihcx ocriir at all ages but 
most frerpientlx m middle adult life Papilloma howiMr occurs more 
frefjiienth m children Doth men and women ire affected but the 
tumors are found more froqticntlj in men ( ongenital turn rs are rare 

Benign neoplasms are rclatixcfv common among street \endors “ingers 
and speakers Hie anterior commissure is the m )st freijiient site for 
laiangeal tumors Lii>oma nrch occurs within the caxitj ofthclirsiix 
but IS located cxtrmsicallj on the anterior urface of the epiglottis 
Sx^philis and tuberculosis though thc\ produce growths of their own 
kind haxe little influence m causing innocent neoplasms Papilloma 
fibroma and singers nodules are more frequent than lipoma mx'xoma 
and cssts Hereditx max be a factor of importance in the congenital 
tumors 

Symptoms —The benign tumors frcquentlx exist without symptoms 
They may be discoxercd onh during an examination particularly if 
the growth is small Symptoms complained of most frequently are 
hoarseness or huskiness of the vou'C At times there mav be an irritation 
or soreness or a feeling of a lump in the throat which may cause a 
cough or dysphagia If pedunculated and large thex may cause an 
obstruction of the larvnx Angiomas may be painful because of their 
sensitix e surface Pam is uncommon with other benign lesions 

myxoma or nasal polypus (HYPERPLASTIC RHINITIS) 

Myxoma or a nasal polyp is usualh a pedunculated tumor of hyper 
plastic tissue which most often grows from the middle turbinate the 
uncinate process of the ethmoid bone or the ethmoid cells though it 
IS not mfrequenth present in the maxillarx frontal and sphenoid 
smu'^es It is usually significant of a preexisting allergic or suppurative 
inflammation of the sinuses In most instances it is a form of hyper 
plastic rhinitis of allergic origin 


( 465 ) 
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Eholop -Acconling to Oakor Hiisch primaty polvpi are created by 
a catarrhal rhinitis Tliesc are rare and do not shoo an inclination to 
rcCTir Tile catarrhal innammation of the accessory cavities creates 
tlic sccondan or recilrrinj; polypi This is the kind more frequently 
cncoiinteicd Many inycstijritors liclicye the most frequent place for 
the oriRin of riciirring polypi is the tniyillary antniin and not the 
ctlimoiil IS Ins been 'issumwl heretofore 

One of the most frequent ciiiscs of insal pol^ pi is a preexisting mflam 
imtion of tlie mcinbnnc of tl c insil sinuses and of the nasal mucosa m 
the region of tlio cell openings I his inflamnution ma\ be due to an 
allergic rhinitis uul prolnhlx is in the grt it imjontx of instances or 
in sonu lists a snppiiMtne infection setms to be the etiologic factor 
Ihe irritation an 1 presstin gixc rise to a passne congestion and a pro- 
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I-io 29 j — T he ppjrftillj [>e «irl o • o|cni I* fenor port on Theol true 
Uon in Ihe upper i orl o i terfenne » Ih Iri see » I lenl )nt on of Ihe s nuwB hence it 
may give n<« to » n b t « or hjt erpli*! c cthn o <1 t s and Inter to polyp 

tl 290 — \ j oljpof llep>st sdenometjpcTemokedfroin thono c 4ein long ''5cm 
» de 1 ''5 cm ChcK we ght 8 grams color pnl I whte sol d and clast c The sect on 
shows numcro is cavil cs fillctl w th c llo 1 and canoous mater al ^ome of the cysts are 
1 ncfl w th c 1 alcd cp thel urn others have » degenerated columnnr cub eal or flattened 
ep the! um and in some tl e ep tbot cm s ent rely lost ‘'ohic areas are nfiltrated w h 
mflammnioo Toun 1 cells o Uood newels l> cjal tUobert Iiiis-y a spec men) 


lifer ition of c-ells A serous or eilemitous infiltration is a later mam 
festation 1 he coiinectn e tissue cells subsequent^ become filled with 
the senim thus leading to a hjtlropic degenerate e clinnge in some cells 
and a mj xomatous or gelatinous change iii others 

The tissue thus degenerated becomes pendulous and m most instances 
pedunculated Such a tumor is bnoun as a poI^TJ 

Hjperplasia of the mnal mucous membrane due to other causes 
mav dexelop into nasal polj-pi If for instance a foreign bodj is lodged 
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m the nasal chamber for n long time or anj other continued <=ource of 
irritation is prc'mnt it maj result in nasal polj-pi 

Alen are more commonh affected than women It Uauall^ occurs 
during adult life but maj be found m children e'^pcciallj the posterior 
choanal form 

Pathology — Pola-jis maj be edematous fibrous irv stic or a combi 
nation of tlie^ ti^pcs Wide poh^pi are usiialh called mj xomata they 
arc as a rule fibromx'xomata Pure m\'\oma is rare and when found 
consists of an cpitheliuni-coiercd connectne tissue sac which contains 
a mucoid fluid some bipolar spindle cells and a fine network of connec 
tne tissue Tlie fibromwoma the usual t\pe is much richer in con 
ncctuc tissue and less so in mucoid fluid Microscopic examination 
reveals all the mucous membrane elements from which thev sprmg 
The tumors are supplied with blood vessels anj neiae filaments which 
do not penetrate the substance of the tumor but are limited tn the 
mucous membrane covering it fl cv <-ontain plasma cells which stain 
with polvchrome mcthvlcne blue and eosm 



A nasal poI^T) is a localized edeni i in 1 prolapse of tlie normal imicous 
membrane of the nose caii'^cd !>' allergv an infection or bv triuma 
Ia«ed m some instances at least on an underlving osteomvehtis or 
periostitis of one of the smu'^es In tho'o cases due to an allergic rhinitis 
an excess of eosmoplules can be demonstrated m the secretions or m the 
mucosa 

Symptoms — The svanptoms of nasal polvTu are often complex on 
account of the nasal obstruction and the associated inflammation of the 
nose and sinuses which usualh coexist The svmptoras caused bv the 
polvpi are largelv dependent upon their location size and the amount 
of obstruction produced If p^unculated and hangmg into the lower 
portion of the nose thev give rise to the •=ensation of a mov able foreign 
bodv The patient enn sniff and blow them back and fc rth in the nose 
at wall If ^esslle thev cannot be thus moved but caii<=e a feeling of 
tightness or fulness across the bridge of the nose 
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Nans'll obstniction partial or complete is present after the pob-pi have 
reachwl suflicient size Tlic voice Kas the nasal twang in proportion to 
the ohstruclioii prcxiucoci The loice u often muffled onmg to the 
almost total loss of nasal resonance 
A serous or inucopunilcnt discharge is nearl> alwajs present in 
varving quantities If the thsclnige is purulent or mucopurulent a 
cotKisting sinusitis should 1» suspected 
^a^ou3 reflex svanptoms as cough and asthma maj be caused hy 
or a&socntcil witli poIvTU Fvtemal signs of nasal polj'pi are not always 
present excepting the inclination to keep the lips parted to supplement 
tile nasal breathing In rare cases the tumors are of such aggregate 
magnitude ns to broaden the bridge of the nose 



r» d 
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cMngoi V i>ol}p a bocinn ne polj-po 1 lioconml on 


The sense of smell ma\ be impaired or lost depending upon the degree 
of closure of the olfactorv Bssure Tlie pliarjux ma\ be dr\ on account 
of tbe loss of the nasal respiratorj functions or from the tenacious 
mucus or miicopus which is discharged into it 
Lpon examination a grajish semitronslucent tumor is seen hanging 
in the middle meatus of the nose If pedunculated it may move with 
the msptratorv and expiratorj currents of air Pressure wath a probe 
shows a soft and jielding mass freelj movable in the nasal chamber 
There mav be single or multiple tumors but the latter are more frequent 
Prognosis —The prognosis of nasal polvT« is good if thev are remov ed 
and the preexisting allergic rhinitis or disease of the nose and smu«es 
which caused them is also remedied In those cases in which the cause 
IS a slight nasal inflammation or one or two large poIvTi are present 
with an apparenth healthj ethmoid the removal of the poljTJi 
effect a cure 

Treatment— In view of the tendenev of the polv-pi to recur the 
treatment should consist not onlv in the remov al of the polvpi but m 
attention to the various etiologic factors 
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If po!\pi spring from the free !>order of the middle turbinate their 
remo\al is coinpanUi\eli simple In this location it is not difhcult to 
engage the snare around the growths in such a waj as to include aho 
a portion of the middle tiirhinitc from which they spring 

If they h‘l^e tlieir origin abo\c the middle turbinate there is a strong 
probability that they come from the posterior ethmoid cells It maj 
become necessary to cventerate the ethmoid cells in certain cases 
\Mten tlicy lia\c their origin in and around the hiatus semilunaris, 
either the inaxillarj, anterior ethmoid, or the frontal sinus maj be 
the seat of infection, and it maj be neces^arj to gi\e attention to the 
aHccted sinus to ellect a cure. 

Technic of RemoTal —Local ancstliesn is sufficient Tins is obtained 
bj mounting a thin pledget of cotton on a slender applic*itor dipping 
the cotton tip in a 1 to 1000 epinephrine solution, squeezing the excess 



t in 200 — »nif a poI> p an<l anterior end of t be middle turbinate with a snare 

fluid from the cotton tip and then touching the moistened tip to cocaine 
flahes The flahes are then applied to the operatne held until anesthesia 
is produced This inaj require two or three applications Instead of 
using cocaine flakes, a 5 per cent solution of cocaine ma\ be substituted 
In this latter method the solution may be applied on a thin pledget of 
cotton adjusted oaer the operatiie field llie pledget should be left in 
position for from three to fii e minutes 
Carefully inspect the pclj^pi by the aid of reflected light, and deter- 
mine as nearly as possible their points of attachment 
With a large blunt probe the points of attachment and the neighbor- 
ing parts should be examined for bare, rough bone 
The wire loop of the snare should now be introduced, so as to encircle 
the pendant tumor. It should be held so that both sides of it are against 
the septum, the lower portion of the loop being on a lei el w ith or lower 
than the inferior portion of the poljp It should then be turned so that 
its inferior part passes outward under the polyp, and then m an upw ard 
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Oiriction until tlic poljii is encirciwl The procedure is often facilitated 
if tlic loop IS also inn\ed hplith in i fonnrd iid bacUard direction 
w In c enp ipinp tiu pt h-p Win ii tl c poh p i6 cnpuped the snare loop 
IS cloved st>orinp the pcdicU 

If tlic prowth IS on the anttrior portion of the turbinate it is usually 
cas\ if thouplit ncccssar\ to include a small portion of the turbimte 

(I IK 

llic reiinininp polypi arc reinoted in the manner just described h\ 
rt pc itcd intnMluctions of the snare 

\ cr\ little after care is necessarj If the nose becomes I locked from 
s>Mllmp of the turbinates an aqueous solution of 1 per cent ephedrine 
Tna\ lie prescribed for tcinporar^ use 

POLYPS OF THE LAEYNX 

ITie small usuilh poluncul itwl non neoplastic \ascular poljp 
onpinates from tht siilKpithclnl (Retnkes) space around the free 
inarpm of the anterior third of the eocd cord or at times in the anterior 
commissure 

It 13 more common in males usually lietueen tiienti-one and siat\ 

> ears of ape Hie size \ anes from a pm point to 0 mm or more m length 

Hie cpithcluim coicnnp Reinkes arei is much thinner than o\er 
other portions of tlie cord fins suliepithelial space maj become 
imtatet! or edematous from local abii-iC or strain Mith the deielopment 
of a sunplt larnipeal pol^p 

llie snnptoms are an intermittent or constant hoarseness usualli 
of bhpht degree ^ocal fatigue or a sensation of a foreign bods ma\ 
be noticed Dispnca !■> rare unlos the poljp is of large size 

Tlic polip should be differentiated from a local nodule papilloma 
and granulomatous or malignant growths 

llie treatment is directed to anj etiologic factor discoiered and to 
the reinoi al of the pol^ p b> the indirect or direct method 

POLYPS OF THE SEPTUM 

Poljpi (see \ngiomj) originating from the septum are angioma 
fibroma or granuloma Pissow and GIos both consider polypi of the 
septum to be a tumor like formation which dei elops on an inflammatorj 
base 

Schrejer examined 13 poljTn of the septum in the clinic in Breslau 
and came to tlie conclusion that the^ are abnormally proliferating 
angiomas As a therapeutic measure Schrejer recommends excision 
of the adjacent mucous membrane of the septum and cauterization of 
tlie spot of attachment to preient recurrences He does not believe 
tliat these formations are of an inflammatory nature and considers them 
abnormally proliferating angiomas which become ulcerated on the 
suitace and secowdatili mflamed 
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PAPILLOMA 

Papilloma of the LaTyni.—Etioloey.— Multiple papillomas (papillo- 
nnti) of tlie larjnx and adjacent parts ustialh occur m earl> childhood 
with a marked tendciic\ to recur and 
to lie tr:in‘'plantcd to ncishliorinf' 
p irts I’apillomas, occurring in ndults. 
do not li.i\c this tendency to rcciir 
to a griiit degree. 

The disease is not common I-irge 
tlinics report seeing onl\ 1 or 2 cases 
a \ear. It is reported to l)e more 
frwjucnt in l>o\s than in girls The 
cliologj is not known, hut a \iriis is 
thought to l)c a factor. 

Patholojj.— Vapilloiius arc fonueil 
from thickened, projecting fingcr-Vikc 
masses of stratified squamous epithe- 
lium containing cores of conncctnc 
tissue, winch bears the blooil-'csscls 
The epithelial basement membrane Is well deiniri.itcd without an 
undcrl.sing epithelial cell infiltration The cpithelul (elh do not ^ar^ 
to a greit extent In size, sh ipe or shaming projHrtic' \ rare mitosis 
isseew 




Fic 301 -PapiUoma of the ^oca^ cord eho»iog H'lfmnht.rs'r 

*ith the connective tissue core carrjingtlieblood.sessels.ner'es and IjmphKics (X 80) 
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I ipilloims arc usinllj ittacliecl to the mtcnnr tl ird of the Mjcal 
rorrH or it tl c interior comnii^itn tlionpli tl e\ in i\ spring from an\ 
portion (f the hr\nv i iilicrailous pipilliri growths often grow at 
the posterior commissure 

I ipilloiins III 13 appear upon inspection to 1 e either pedunculated or 
sessile thoiigli upon microscopic examination all Mneties haie the 
ikiine structure It is probable that 
those having a sessile or diffused base 
are in realitv 00)3 numerous peduncu 
latoil growths elosclv crowdeil together 
ind fuser! m the process of develop- 
ment Wien single the growths ma} 
present a distinct pedicle with a wartv 
growth at its extremiU A\’hen mul 
tiplc iLev ma3 appear to be sessile or 
thev 11113 have tie appearance of a 
cauliflower like growth 

Papillomas mav be pale or eon 
gcsted wJen congested the) are more 
active in their growth 
Symptoms —Hoarseness or aphonia 
ire characteristic svmptoms The 
Imarsciuss and aphonii max be transitorv or constant D3spnea and 
CMtiosis an. soinctiiiKS sevea and when present necessitate immediate 
traclicotoinv If the d3spma is great the supraclavicular region wall 
be depressed 

riic general health is often impaired and the weight diminished bv 
several pounds 

Prognosis —Juvenile papillomatosis is characterized as a self limited 
disease as the tcndenc) to recurrence lessens or disappears after the 
establishment of puhertv when manv cases spontaneous!) recover 
however manv eases do not exhibit this tendency to a marked degree 
The factor which produces this tendency to spontaneous recoyer) is 
not known 

The condition ma) progress (o asph)Tia from the extent of the growth 
or from fibrous stenosis 

Treatment —The various forms of treatment consist of the local 
application of estrogenic hormones radium roentgen ra) fu/gurafioo 
and diatherm) lar3*ngo-fissurc endolaiyngeal operation and trache- 
otomy 

EalTogenic Hormone —The local application of an estrogenic hormone 
giyen once or twice a week has been reported (Bro3les )to base a bene- 
ficial action on the juvenile tvpe of multiple papillomas b) changing 
them to the adult type whidi is more amenable to treatment 

Fulguration — Fulguration and diatfierray have been used extensiv^ 
The reports indicate considerable disappointment with some good 
reports An acute edema ma) result m permanent stenosis of the Jarsma 

iTrana Ain ^asn 1941 
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/{ uhmn — m\ f u onbic reports ire found in recent literature from 
•such ihlc men ns New Ilim^ I rtudcnthnl Ti 11 ert and others con 
ceminji the c'cccllcnt ixsults obtainc<I from tre itmp multiple p ipillomas 
of the hrMix in childnn Che\ ilicr Jackson’ i>» ojiposed to the use of 
radium m the«e ptmths finding in Ills experience either no effect on 
the growlli or an mcrcascd temlencx to acti\ \t\ Clcrf* upholds Jackson 
in his lielief stating its use should be eondcmne<l 

Tlie treatment carried out In New consists of riditini applications 
botli inside the lar\n\ and outside the neck The pitients are placed 
under ether anesthesia ami suspendeil In means of a Lj nch suspension 
appantus No ittempt is made to remove the papillonus A small 
tube containing the emanations or the ndiiiin s.ilt& is inserted into 
the glottis and held there bj means of forceps fhe tube is kept mo\ mg 
under direct observation so that no particular area is o\ ertreated I rom 
7o mg to loO mg or millicurtes of radium are used for from twentv 
to thirtj five minutes or longer depending on the particular condition 
No screening is used except the silver tube which contains the salt or 
emanation As a rule the patients ire treateil about once in slx weeks 
or two months If recurrence is noted furthtr treatment are given 
before the recurrence becomes marked 

Besides these suspension treatments radium is aj plied utside the 
larvnx as a rule alxuit 3000 mg hours arc given us ng 2 ) cm of wood 
ind 2 mm of lead scrctmiig 

Roentgen /fays — Ilocntgcii tlieripv for pivmik pipill mas of the 
larvnx has advanced in recent >tars to such an ivtcnt tl at it seems to 
giv e equallv good if not Utter rtsults tl an radium 

I^ryngo-fissure — Jlit trend of opinion is awa> fr m larjngo fissure 
(thvTotomv) and the indirect larviigcal mctlioil an 1 tow ird tracheotomj 
and the direct larvngcal nicthoil if •svmptuns of impaired respiration 
are present 

Larj ngo-fissure is not fav orial on account of the fretiuent recurrence 
of the growths The operation is somewhat disfiguring and often 
attended with stenosis of the larvnx and an impairment of the voice 
especially \{ a high tracheotomy is done The chief argument against 
this operation for larjaigeal papilloma is that other methods afford a 
Utter means of relief 

i^irecl Laryngoscojyy (Chapter I NIII) v\ith Jackson s self illuminated 
tube spatula I jmeh s suspension apparatus or Haslinger s directoscope 
IS much superior to mchrect larvngoscopv The growths are brought 
into clearer v ision and greater accessibility Remov al by direct larjmgos 
copy mav be attempted wlien dvspnea and cyanos s are not present 
If these svmptoms are present the instruments for tracheotomy should 
U m readiness if suffocation occurs Jackson adv ises against an attempt 
at removal of the base The procedure is repeated as the growths reap- 
pear Distortion atresia and permanent impairment of the voice may 
follow too many attempts of a thorough remov al 

« Bronchoscopy and Esophagosewr P ”04 192'’ 

* Arch Otolaryngol 6 345 19”7 
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7 rich hny—A triclicotoinv si on! 1 be performul in all cases 
It) \\l I ! cl\si)nei snd c\ inosis ire present 11 c procedure should not 
lie I ostpc 1 e<l until it becomes nn 
imptMtue measure but should be 
>• > _ while the piticnt is still in a 

f \ o nditK n to permit the operator to 

I t do it with deliberation and good 

' 4 I Itshouldrarelvbefolloned 

\ A \ In the immediate remo\al of the 

I ■* [1’^ growths \^eeks or months should 

\ , usually inter\cne Indeed it is use 

less to remote the growths while 
1 u mi— I HI iiom-iar« n* from tie *^“^3 ‘‘fc w thc activc Stage as the> 

I ft R irnto RliirfoHsa Will recur often in greater abun 

dance than before their remo%al If 
the liL ilthj tissue is injiirctl during thc operation the growth will often 
ippcar at this point 

When the growths show a state of quiescence or of retrogression 
tlics nn\ bercnio\t*<I b\ indirect or direct hrsngoscop^ or through the 
tnclical wound 


Papilloma ol the Phaiyni —Papilloma mrelj occurs on the walls of 
theplnr\n\ but is common m the faucnl region It is most frequenth 
found upon thc u\ uli the fret borders of the pilhrs of the fauces and 
the tonsils 

Ihc> iinj be single or multiple sessile or pedunculated Behind the 
fauces or m the phami's proper tVie\ are rareK pedunculated and 
are chieflj limited to ragged etcrcsccnccs The eleiations ^a^J from 
tuinors IS small as a pm head to those of considerable size They often 
contain pearls or nests which maA be mistaken for the nests or 
pearls or epithelioma The cells in papilloma are uniform whereas in 
epithelioma thej are multiforro 

'I he presence of a papillomatous grow th in the fauces or pharj-nx often 
excites a reflex cough w itli a sense of fulness and tickling m the throat 
Treatment —The tumor should be removed to its base with a knife 
snare cutting forceps or cauterj The base of the growth should be 
remo%ed or cauterized with the gahanocauterj If this is not done 
they are likely to recur 

Papiifoma of fie Tonsils — Papi/foma of fie fonsi/ rs more often 
multiple than single and presents the general outlines of a bunch of 
grapes In some instances there raaj be one pedicle wath many pap I 
lomas attached whereas in others there maj be manj pedicles If single 
and large it maj be mistaken for a sHpemumerir\ tonsil Like all 
papillomas it has a tendenej to return 
Small papillomas m the tonsillar crypts are fairly common 
The growths as a rule gn e nse to no marked symptoms A slight 
hacking cough a tickling sensation and the feeling of a foreign bo^ 
in the faucial region are frequently mentioned The only change noted 
in the surrounding tonsillar tissue is an increased hyperemia around 



PiPILLOMA 


475 


the ntt-icliment of the tumor Pam is ne\cr present The tumors \ar3 
in «ize from tint of a pea to a large xMlnut 
Papilloma of the Nose —Etiology— Papilloma of the nose is \er\ 
rare Kramer and Som‘ found reports of onlj eight\ six instances of 
true papilloma of the nose and ncccssorv sinuses 
The% are commonK found in males bet^veen fort\ and fiftj \ears of 
age A history of a chronic infection of the nose and accessor% sinuses 
13 obtained in inan> instances Lmbnonal rests of epithelium in the 
simi<«s ha%e been suggestcti as the starting point for these tumors 
Pathology —Tlic> ina\ arise as solitarx or multiple tumors \ arming 
m size form and consistency They occur most frequenth m the \esti 
bule of the nose, espccialK on the anterior portion of the septum The% 
occur at tunes in the posterior or superior portions of the nasal ca% ities 
and \cr\ rareh as pnmar\ growths in the nasal sinuses 
Afost in\ estigators consider them as being on the border between 
benign and malignant grow-ths 

Papillomas from sinuses usually ha\e pedunculated or cauliflower 
forms The\ grow rapidK and tend to recur quickJ\ after rcmoxal 
Tlie cTcessn e proliferation of the epithelium w iih the somewhat less 
growth of the connective tissue is the major pathologic finding 
Two tvpes of these growths have been described (1) a cauliflower 
hke mass of nodules attached to the tumor base b\ a stalk of varymg 
size Tliey have a bard feel and arc somewhat movable (2) A diffuse 
tvpe m which small single notlules are found over i large portion of the 
nasal mucosa 

Histologically the tumor consists of an cpithtlnl proliferation with 
a connective tissue groundwork 

Symptoms —Papillomas of the nose rarelv produce severe svmptoms 
lears may elapse before complete nasal obstruction takes place Sec- 
ondary sinus infection mav occur ISasal hemorrhages occur at times 
True papillomas if large may cause atrophv encroaching on the orbit 
and cheek Both sides may be involved orthey may appear externally 
or project posteriorly into the nasopharyaix 
Examination reveals a growth of red color with a firmer consistencv 
than polypi The growths mav appear as a senes of deep folds in the 
mucous membrane Others have a cauliflower appearance those arising 
m the region of the vestibule mav resemble closelv the ordmarv wart 
The differential diagnosis should be made from nasal polypi The 
diagnosis is made from a microscopic examination of a portion of the 
tumor 

Prognosis — Destruction of tissue and bone have been observed As a 
nile the prognosis is more favorable if the tumor is solitary and if 
located in the antenor half of the nose (Seydell) Recurrences are 
common after removal 

Treatment — Remov al of the growths with destruction of the base 
J'lth the cauterv or diathermy is advisable Roentgen rav and radium 
hav e prov ed to be of great v alue m the after treatment 
» Arch Otolaryngol 22 (July) 193a 
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Duthernij im\ f>e of \nlue in the remo\fll of the neoplasms as bleed 
ing xvoiiM l)c less It i<IiotIicrip\ tlonc lias I con nihocated with favor 
»hle rcMiltb reported 

If the growth IS rcmovcfl with i snare or nasal scissors tiie surround 
nig tissue should be anesthetized bj the local application of epmephnne 
and cocaine flakes or a 5 to 10 per cent solution of cocaine after which 
the tumor is caciscd After the bleeding has ceased the wounded surface 
should be mopped drj and cauterized with the gahanocautery This 
IS <lone to prevent a recurrence of the growth \\hen papilloma recurs 
in a patient fortj or more jears of age the possibilitv of carcinoma 
should be suspected 

LYMPHOMA OR LYMPHADBNOMA 
This vaneti of benign tumor is the most frequent growth m the 
pharynx This is to be expected on account of the wadel> disseminated 
l>Tnphoid tissue and the numerous l^onphoid vestiges The matrix of 
the tumor is connective tiMue in the meshes of which are aggregated 
the l^Tnphoid cells The cell groups are often crowded together and 
var> greatlj m size They like bmpboid tumors elsewhere have a 
strong tendeuej tomultipK Thev maj be attended with or maj follow 
mediastinal complications of a like nature 0^11®^) A single tumor 
cspcciallv when pcdunculateil at times offers some diagnostic difficulties 
But when w e take into consideration that the adjacent Ijonphatic nodes 
m the neck are enlarged and soft the tumor in the pharvns though 
pedunculated should be suspected to be l>mpbomatous 
Lymphoid Tumors ol the Tonsil — \ pure benign Ij mplioid tumor of 
the tonsil is verj rare onl> a small number of such cases have been 
reported in the literature 

The histologic picture is similar to the hjTierplastic Ijanphoid tissue 
of the tonsil It is probable that these growihs are onlv an unusual dis- 
tribution or formation of the tonsil itself rather than true new growths 
Lymphadenoma in Hodgkin's Disease —In ev erj case of Hodgkin s 
disease it is advisable to examine the tonsils as thej maj be the seat 
of a lymphadenoma sudi as is present in other parts of the body In 
the earlj stage of the disease it maj be impossible to assert positnelj 
that the tonsils are involved though they may appear abnormallj 
enlarged Lj mphadenoma of the tonsil is onb local expression of a 
disseminated lesion of a similar nature throughout the general Ijinphatic 
system Roentgen rajs give marked relief 
Lymphoma of the Nose — Ljmphoma of the nose is charactenzed bv a 
smooth mass pinkish red m color, and less dense in consistencj than 
fibroma It is not common and a microscopic examination is necessan 
for a positive diagnosis The treatment is the same as for pobT* 
fibroma except radium or roentgen nj maj be used 

HODGKINS DISEASE 

Hodgkin s disease is a disease of the hemopoietic organs is m\ anabh 
fatal and probably is neoplastic m nature but is considered bj macj 
as inflammatory 
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The discnse is most coininou in middle age and m men the average 
case lasting one to two a tars I'nl irgement of the cervical Ijinph nodes 
IS frcquentlv the first cign of the disease A progressive anemia is 
constant, hut the white bloful cells show no uniform chinge Fever is 
common often .assuming the I’tl-l’bstem tj^pe 
Tlie microscopic appeannee of a lesion (usiiallv a Ivmph node) is 
characterirctl h.v its plcoinorphism Pale epithelioid cells are pre'^ent 
m great numliers and verj frequently verv large or giant cells which 




^^Chnrifrf ri Uf r/ «n-?rpAj« 
ift / nainnjikil t areicei 
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may he mono- or multmucleateel, arc observed These are known as 
Porothv Reed or Sternberg cells Fosmophils are characteristic and 
Ivmphocytes, plasma cells, and leukocytes may be seen Necrosis may 
appear later and finally dense fibrous tissue may form 

ADENOMA 

An innocent adenoma is an epithelial tumor of glandular structure 
which closely resembles the gland from which it arises A true adenoma 
IS surrounded by a fibrous capsule formed by pressure on and sub- 
sequent condensation of the surrounding tissue 
Adenomas have been reported as growing from the “^eptum ethmoid 
pituitarv gland, bronchi, and in rare instances from the ceruminous 
glands 'ihe growth consists of a simple hvperplasia of the gland 
structure with a strong tendency to recur unless completelv removed 
They possess potentiallv malignant characteristics The majority 
develop m women before fortv vears of age 
Symptoms —Adenomas bleed so readilv upon examination with a 
probe that a sarcoma is suggested A microscopic examination may 
be necessary to differentiate 
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Adenomas ot tire nose in idditioii to tlie ease isith ishitl, thes bleed 
produce n rapifll} increastnj, msal stinosis 

Bronchial adenomas mmuIK 1 ntc } ii cm )f the mnn bronchi 
near the hiliim \ara m si/< fr m a stmll jd tr tint of a pgeons 
egft T lie tumi t is u uallv sKwaitU Iwit mas W i\a\ed anA at trnieb 
pediinculatnl Hit iKiluncnlited t\iM. grins as a rule aithin the 
bronchial Iniiun Hie sessile <r intrimiiral t\pe grjws between the 
cartihRinous rings cm aj sulatotl ktAueii the bronchial mucosa and 
the outward fil n us numliram 


II 3 -Uf 



jm a Icnoma of the \oc8l corJ The glandular t isuo has no onnccl on 
n th the duel of tbo eland Uclf 


Treatment — 1 he tnafinent should consist m the total ^Llllo^ al of the 
tumor In order to insure this its base should be cauterized or curetted 
The bleeding sshich attends the icmosal of adenoma is considerable 
but may be reiddN controlled b> nasal tampons 

Roentgen raj and radium should follon the surgical remo^al of thu 
tjpe of tumor 

The bronchogenic tumors with a pedicle mav be renio\ed success 
fulh bj broncboscopic means The sessile t\pe will probabh requre 
an mtrathoracic surgical mtencntion 

OSTEOMA 

Osteoma is a true bone tumor essentially benign in nature and 5it- 
quently multiple 
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Etiology — O teoma of the no<« and sinuses is rare Sjoberg up to 
1934 collected 343 cases fliex usualh occur m the frontal sinus but the 
other sinu-^^i ma^ harbor the tumor as well as the mastoid or at tunes 
the tracheobronchial tree 

■\bout 30 per cent of thes; tumors develop in the \oung when the 
l)oncs are undergoing the greatest developmental activitv 
Various thconcs liavc been advanced as to the etiologv of the«e 
tumors nanielv (1) Tliat thev arise from embrvonic cartilaginous cells 
at the junction of the ethmoid and frontal bones (’) that thej an'se 
from the periosteum of the «inus tvalU (3) that the\ onginate from the 
dipJot, (4) svpliilis has been mentioned as the cau'te before the advent 
of more cvact diagnostic methods It is seldom given todav as an etio- 
logic factor (i) inflammation vtithin tl e sinus has also been advanced 
as a cause llie consensus of opinion at the present time is that 
osteomas develop from periosteal cmbrvonal rcst> 

Pathology —Osteoma is u iiallv coinpo ed of den"^ compact can 
cillous homv tissue on a congenital or postnatal mitrL\ of osteoclasts 
and usually has its growth from the periosteum though it mav grow 
from the modiillarv portion of the bone Nme <stc mas are soft and 
<pongj with a dtn«c capsule of bone while others irc den e throughout 
their substance Ihc spongv tv pc occurs mr t frtquentlv Tl ej are 
m some instances pedunculated the pedicle lieing composed of cither 
spongj bone or soft connective tis uc and mucous membnne Tliev 
varv from the size of a small walnut to that of a goose egg 
Tliev mav occur in anv of the acccssorv siniise hut are me re common 
in the front il fliev ma> invade the nasal and orbital cavities when 
growing from tlic sinuses The favonte points for development of osteo 
mas of the frontal sinus is the rocessus nasalis of tl e fr ntal sinus and 
tilt sutiirt lietwccn the ethmoid and frontal bone Osteomas of the 
etJimoi 1 region originate from this latter or from the junction of the 
frontal and ethmoid hone Osteomas of the antrum and sphenoid most 
often develop from the arens bordering on the ethmoid labvTinth It 
sometimes springs from tl e inferior turbinate and occludes the nasal 
chambers 

Symptoms — Growih usiiallv is slow frtquentlv ten jears cr more 
are required before the tumor causes the patient to seek relief 
If the tumor grows rapidiv the patients often have attacks of pain 
over the site of the growth If the orbital cavitj is involved the con 
tents are displaced usually forward outward and downward wath a 
marked proptosis Diplopia and optic nerve derangement are often 
prominent sjTnptoms 

In the intranasal tvpe external nasal deformities mav be present 
■^s the nasal chambers are ustiallv invaded nasal obstruction is a promi 
nent symptom The growth x>f the tumor extemallv produces more or 
less marked deformitj and in some instances the resemblance to boms 
IS so great that the cases aro referred to as ‘homed men In some 
instances thev present the frog face tvpe of countenance ^peciallv 
when both sides of the nose are involved in the region of the infraorbital 
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ridgc llic tumors %\itlun the msU <nvit\ or sinus often proiect into 
tiic brim ci\ih 

I ilpntion of tlic tumor v\I ether mtranasal or extranasal jnelds a 
s^nsc of bonj Innlness The 1 tcrimil duct may be occluded 
Osteoma of the frontal sinus which has extended into the brain maj 
cause deatli In pressure necrosis hut more frequently bv secondarj 
infection of the intncnnial structures 

riic s\ mptoms of osteoma of tl e frontal sinus are external deformity 
m tlic htcr stages headache usually an eirlysMnptom discharge from 
the nose 1 as hetn rt conic ! in comparitneK few instances Shea reports 
i case with \crtig) as tie prctlominant sjmptom comulsne attacks 
ln\c liecn mentioncil 


Iio }K Hen 



09 euma (X 100) \ ben cn o teomi s sn o 

maj )« ran rllous or compact n structu e 




ergrowth of )jor 


() teoina of the maxillar} sinus whtn large enough to gi\e sjmptoms 
woul 1 be neuralgic pain if the infraorbital nerte is imohed epiphora 
if the tear duct is blocked swelling of the cheek and upper portion 
of the alveolus in tlie later stage possibK exophthalmos (ej eball pushed 
upward) diplopia and impaired or lossof tasion Asecondart maxillarj 
sinusitis IS common 

Diagnosis —The diagnosis is la^K based upon the roentgen rav tl e 
microscopic examination of tl e tissue and the st mptoms if present 
Mucocele of the ethmoid frontal and maxillarj sinuses must be differ 

entiated it ^ 

Treatment —The surgical remoxal of the bona growth is usuain lie 
best treatment The technic of the operation a anes w ith each case 
In the remoa al of osteoma if there is no pedicle it is better to enucleate 
the tumor rati er tlian to attempt to chisel or drill into its substance 
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as it is often so dense :is to resist tlic instruments The incomplete 
remo\al of the pwHclc maj result in the recurrence of the osteoma 

Osteoma of the Mastoid.— Osteomas of the mastoid are verj' rare 
Simpson' in 1940 found .*12 cases including: 2 of his own The} ma} 
be the den«c hard cIkui} t}pe or a soft spongj bone with many grada- 
tions between. 'File majnnt} Ime n bony attachment The solitarj 
mo^ab!e tj-po with soft tissue attachment is infrequent. 

S}Tnptoms are usualK due to obstruction of the externaJ auditor} 
canal 

TRACHEOPATHU OSTEOPLASTICA 

Tracheopathia ostMiplastica or bone tumors of the trachea, bronchi 
and lungs arc rare. Ilicbanm* up to 1934 found 30 osteomas of the 
lung and more than 70 in\oI\ing the trachea (Moersch, Broders and 
Has ens’). 

The multiple Imiu masM^ or nodules are usual!} discos cred b} 
bronchoscopic examination or at aufops} 'Diei usualh grow betTreen 
the cartilagintnis rings ami umler the mumsa The posterior mem- 
branous portion of the trachea is free from the growths 

The s}mptoms, if pre'cnt, are hoarseness, cough, excess secretion, at 
times hemopt} sK (Curt*) ami graduall} increasing obstructn e s.x’mptoms. 


OSSmriNG FIBROMA 

An ovsif}ing fibroma or socondar} osteoma (Cw^ng) is a rare benign 
growth of non^Icntal origin linobing the aupenor or inhnor ma.xiJla 
'pie connoctixe tissue of tlie ossif}nng fibroma tends to differentiate 
into bone. A later static phase of dcxclopment ma} be reached 
Etiology. — 'I’ho cmi«e of the groxx'fh i> not knowm It has been 
assumed to Ik* n spontaneous l»enign neoplasm, a reaction of mem- 
branous bone to trauma and infection, a disturbance of growth (Eden*) 
or a "dex clopmcntal cell derangement of the dental periosteum incident 
to the completion of the {Kmianent tooth c}cle in the deciduous teeth ’ 
(Harris and Ilagaman*). Tlie tumor occurs, as a rule, between the ages 
of twenty and thirty and in xxomcn more frcquentlx than in men 
Pathology.— 'Hie tumor is most frcquentlx found on one side of the 
superior maxilla and max mxolxe both sides or the same side of both 
jaws. Tlie alxeolar process, canine fossa or malar bone region may 
he inx aded b\ direct extension, producing a characteristic facial deform- 
it} or the groxxth max inxadc the hard palate or extend superiorly to 
the orbit. 

The histologic examination of the groxxth shows thin, irregul^bon} 
trabeculm scattered in a stroma of aluiormal connectixe tissue (Hara^). 


' Arch OtolaoaKol 33 W2 (October) IWO 
’ Ztsehr f Path, 47 349 1934 

* Arch OloJaryngo) , 26 291 (September) 193< 

* Ann Otol Rhinol and Laryngol. 83 839 (December) 1944 

* Bm Jour Sure. 27 323 (October) 1939 

* Ann Otol , Rhmol and Laiyngol , 51, SOS (June) 1942 
^ Arch OtoianuBo } . 40, IStt (September) 1944 
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Treatment fl e treatment of d oice is surgical excision preferabb 
during the stage ( f q iicscence followed ba cauterization of the sur 
rounding area In s<.lectcd cases small fractional doses of roentgen ra\ 
or radnnn ma% l>c gi\t.n as a p« toperative measure 


UPOMA 

Etiology— III n is « f tl t j Innnx and hr\n\ arc rare 
1 aimer md Mclilcr' found 32 tiM» of lipoma of the lannx reported 
(hiring the last hrtv two \tirs 



\ iru is tlicc nis of ctiol g\ 1 aae been advanced such as (1) a sii pie 
liv j cr|i! isn ( f f it cells {'*) an imagination of mesoderm c tissue v\l ch 
develops into a lipoma and (3) a d s* 
turbance in tl e lipoid chemistrv of the 
cells Some cases have been asso- 
ciated with tuberculosis 
The tumors have been observed in 
patients of both sexes and of all ages 
Pathology 'vew and Childrev 
found lipomas arising from the pos 
tenor wall of the pharvmx were ses tie 
as a rule whereas tho'^e of the palate 
or tonsillar fossa were pedunculated 
Tl ey arc usually smooth or lobulated 
covered b\ mucous membrane com 
posed of fattv <?ells with or without 
additional fibrous tissue In rare m 
stances cartilaginous tissue is present 

Laonsos or* 4G 653 (^teroW J 
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Frequent points of origin arc the epiglottis, the arj epiglottic fold or 
the ^ cntriclc. The attnclunent may lx* 1>\ a pc<hcle or b\ a thick base 
Symptoms.— The umh! complaint i-i diflinilu in breathing and 
choking when fluids are taken. As n rule there is a gradual onset with 
absence of pain, fc\cr or bleeding A slow dc^clopment of obstructhe 
symptoms is usually note«l. If i)C(liincuf.itc<l, mterraittent obstruction 
to breathing may be notetl 

Lipoma of tbc pharynx in.ay reach the larynx and gne rise to laryngeal 
symptoms. 

Laryngoscopy usually re\eals a siuootli, lohtd, pedunculated growth 
Tlic tumor apf)c<irs pink, often with areas of yellow The muss is usinlly 
soft and clastic in consistency. 

Lipoma of the nose may l>e extern il or internal, and is usually pin- 
ihilous When external it generally affects the al.e of the nose 'riie 
tre.'itmcnt consists of the excision of (he growth 
Differential Diagnosis.— lJpnni.i should bo dilTrnntiatrtl from tht 
\arinu5 licnign tumors and especially from xa«cuhr tumors, lyiupho- 
s.ircoma, cystic lesions ami mi\c«l tumors 
Treatment.— Ilemox-al of (he tumor In direct or md/rcct hnngos- 
copy is satisfactory ns a rule. An external operation may bt necessary 
for the larger tumors If remoxed Inamiplctelx reeurrincrs liaxe been 
reported 

XANTHOMA 

Xanthoma is a nre «li'iea«c tlnr:icUn/o<! I>v tin diposit of lipids in 
the form of yellowish-brown plaques or noduks on tlic extern il and 
internal surfaces of the l>ody. 

A few cases inxolving the mouth, 
pharynx, hrynx, trachea, and eso- 
phagus liax c been reported 
Etiology.— It is gciieraHy behexed 
that the abnormal deposition of tin 
hpids in the Ixxly is due to a disturL 
ance of the fat metabolism plus some 
local factor in the tissues i»\olxc«I 
Various conditions haxc licen as^i- 
ented with some cases of xanthoma 
such as chronic jaundice and dnlwtes 
inellitus .and insipidus How cx er, many 
cases hax e been obscrx cd xvith no lire- -Xanthoma ofiarym a 

, , larec tumor mass as well as email 

Uis^sins cause found c.„ b, .cn 

Pathology. — The lesions mav xary 
m size, number and location In addition to other regions they have 
been obserxed as nuiltiplc nodules or plaques in the mouth, pharynx, 
larynx .and trachea. They Imxe a smooth or nothilar surface with a 
yellow color 

Histologic and chemical examinations sliow that the x<anthoniatous 
nodules contain cliolesterol and other fats and occasionally a number 
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of louton gnnt cells These ginnt cells contain a peripheral zone 

of lipid-contnmmg cjtophsm with centnl nuclei arranged m a circular 
formation The xanthoma or foam cells are the most prominent feature 
Symptoms — T he course of the disea-ie is characferi/ed b\ an earlj 
inflammatorj stage a later tumor formation and a still later stage of 
regression or fibrosis 

A general weakness is fre<iutntl> mentioned If the lesions are m 
the upper respiratory tract and accompanied by contractions or tumor 
formations interference with respiration or swallowang may be noticed 
Treatment —Treatment if these tumors has not been successful 
Some c-ises hue been improaed by treating the associated condition 
wlicn present Other cases ha\c shown a spontaneous reco\er\ whle 
others ina\ last indLfimtcly Tlocntgcn rays have been tried Sngle 
noihilcs iiia\ be reinov c 1 by excision or cauterv 



I lu 11) FbronT(X lOI N inWKis arl«r olcs e ns anJ enous lakes can be s«i 
eonounded Ij fibrous t ssue 


Nasopharyngeal Fibroma —Etiology — Nasophary ngeal fibromas usu 
ally occur between ten and twenty five years of age more commonly id 
males It is usuallv single although multiple growths hav e been reported 
Softer V arieties are caJIe 1 polypoid fibromas ora fibromatous polyT 
As age adv ances there is a tendency for the grow ths to recede or undergo 
spontaneous cure The true fibroma usually arises from the nas^ 
pharynge.ll recess less frequently from the anterior sphenoid wall 
of the spiicnoid nasal process of the occipital bone nasal choan® 
first cervical vertebr'c mouth of the eustachian tube , 

surface and the pterygoraaxiUaiy recess The softer fibromatous 



FIBROMA 


48 ,) 


mj-xoma, or “iwlyp,” iisii illy an<^ in*tlie na«nl c.i\ it> and extends into 
the na«oph.ir>'nx. 

Patholofy.— Titesur/floeor the titnioriscoiertd mucous membrane 
under which are found l.irge rainifjnng blood-% esscls The mass is 
made up of dense fibrous tissue and agglomerated cells, contains large 
\enous channels most abundant in the peripheral portions In %er 3 
rare instances a m\*xoinatmi3 tumor may lia\ c the tendencies and aspects 
of a fibroma, just as priinarj fibromas ma\ liecome mucoid m character 
Fibromata ma\ lie «:cssilc, but arc more often pcdunculited Thej 
often attain large siz(.. I,argc fibromata arc frequentlv attended with 
inflammatory processes, hence adhesions to the adj icent structures 
are common. Additional blo«xl suppK i,> dinged thrmigli the adhesions 
Tho^ do not Diclastisize, but grow by extension J’liev may iniade 
the orbit, accessory sinus's, pterygoid and tttnporal /(I'Mt or the intra- 
cranial caxity. 



fjo 311 — tibroma of the ns*oi»tiar}'*» ei>onei'>e <e>m ihe ha^o of ibo splenoid and 
•ending finger like nrolongations inl'> tlie na»il rl aml'crw Lnrpe \enous channels arc 
spread o>er Ihe surface nf the Junior 

Symptoms. — The early sxinptoms arc tfiov; of nasal congestion and 
obstruction with more or less licinorrliagt The bleeding sometimes 
pecomes an alarming complication llic x oice becomes “flat” or “dead 
m quality’, and respiration and deglutition arc impeded as the process 
advances. At a later stage, there is pain and mucopurulent discharge 
•'Tien the growth has attained considerable size, tlic “frog face becomes 
well marked, the maxillary Imncs are separated, and^ exophthalmos 
becomes a prominent symptom. Aprosexia and drowsiness are often 
present. 

If the growth extends upward it may encroach upon the crania! con- 
tents and gixe rise to such symptoms as paralysis, etc , this is followed 
m nearly exery instance by death i, * j 

The foregoing symptoms increase in sexenty as the growth extends, 
until the absorption of bony tissue is considerable, unless the tumor 
extends beyond the nasal and pharyngeal diambers, as into the crania] 
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gre-lt^ necrosis of tbe boiiv tissue is not so 

Lxaniimtion s!io\\s tbe tumor to lie a rotindetl mass of a pinkish or 
dirk purple color llic lems are frequentlj \aricosed hence the exami 
nation digitil or instrumental aids should be done careful)} to aioid 
injuring them flie groirth ma> project into the posterior nares or 
Its direction mi> be toiiird the antrum and other sinuses Unler 
fingtr pressure it is firm md elastic and if small its lase maj be out 
lined If peduncuhted it is mo\abIe unless it has become fixed hs 
infliinnntorv idhosions If it extends through the sphenomaxillan 
fissure it imv be felt under the zjgoma As adhesions are usually 
present its outline is difficult to distinguish 
Disfcosts — The histologic resemblance to sar 
coma is often so close that a differentiation is 
difficult unless the age sex and origin are such 
as topoint to Its fibrous nature Sarcoma israrelj 
or never pedunculated whereas soft fibroma is 
fre<{uentl} so Hard fibromas are usualh “^ile 
Prognosis — Tlie prognosis is fa\ orable m pro- 
portion to its carlj recognition and extirpation 
It IS also favorable when the age of the patient 
txeeedstvventj fivevears Inotbernords small 
fibromas nliicli do not fill the nasopharvngeal 
space are more favorable under operative treat 
nient than tiose vvhicli completely fill it The 
tendency of the growth to undergo retrograde 
changes after the twenty fifth year accounts for 
the more favorable prognosis m tho"^ cases in 
n Inch It occurs after this period Some patients 
recover spontaneous! r 

Treatment — The various forms of treatment 
that have been used are caustics electrolysis 
galvanocautery snare avulsion in which tie 
I c 31'’ — F bron yi tumor IS tom from its attachment by » rocking 
omi removed from the jjjotion external operations and splitting of the 
nd'y'*!oa*n<^ palate Irradiation in the form of radium or the 
ij A G vv ppern) roentgen ray both pre and postoperative have 

giv en good results in most cases 

Iibromas may be treated by embedding emanation seeds repeating 
tlic treatment five or six times at intenals of six or eight wwks il 
necessary Small growths especially if they are pedunculated and 
those limited to the nasopbarjTigeal space may be removed watn a 
heavy snare either through the nose or mouth or with heavy forceps 
Electrocoagulation either direct or with a coagulating current thr^gn 
the snare has been used after the prelumnary insertion of radium 
men the growth is large and sessile and has extensive jnfiammat^ 
adhesions to the adjacent structures it may be necessary to pertonn 
an external or more radical operation 
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Lirgu «ioft p«lunailatc<I fihrom'is may be reino\ etl as follows* 
Prepare tlic patient as for a major opcnition flcnenil anesthesia is 
prefcmble. 

Place the p iticnt in Ho'c's i>os>tion He prep ireci to lig ite the external 
carotid artery, and to \ntrotlncc poi.tnas.\i tainj>ons 

Break down the inflammatory adhesions around the choana* with 
t}?e fln/^er, uhirh should l>e mtrodnowl through the rnrujth 
Introduce cur\«l pharjnpe.d scis«)rs (Fig ,5'») through the innuth 
into the nasopharynx posteriorly to the IkuK of the tumor until the 
jwlicle of the tumor is reache<I. and se\tr it if jiossilde If the tumor 
IS scry hrpe, this may not Ik* possible 
If the pellicle cannot he sescred with the Mrissors, introduce strong, 
slightly cur\c<l cutting forceps through the moiitli into tlie sault of 
the nasopharynx, seize the pedicle, and cut it from its attachment to 
(he Ikisc of the sphenoid bone If the ina'^s has a broad base and \cry 
hard, it may bo grasptil with the hcaw Braniligte uhnoid pinicli 
forceps and rockeil back and forth until it-' (tadimcnt i>< torn loose 




In most instances rciiuiring an 
external operation Jfoorc’s lateral 
rhiuotomy will ghe suflicient t\- * ' T s 

ivwirc. rj 

Wien the growth is SO large (hat k 

itm\ade3tiic8urroundingstructun*s 
ofthcnoso.and extensivcadhcsions / 

nreprescnt.itmay liccoineneccssary / y • u 

to resort to a temporary resection of r J " 

the superior inixiKa to craiHcatc it i ^ 

nowe\er,tlus operation is schlom ^ ; 4 

reijuircilforthereinosalofafibroma k* ^ ' 

It may lie indicated in some cases / 

of non-malignant fibrous or ca'er- * — 

nous tumors which originate from , , ^ \ - ** 

tlie base of till- sUlll. fill tlic naso- 

pnaryngeal space, and force them- ro^uon of the Bupenor maxiiia 
st'hcs into the maxillary sinus, or 

tlirough the sphcnomaMllary foss.i into the temporal fossa (retro- 
maxillary tumors). , , , , , 

By reflecting a portion of the upper j iw upward, w Inch has been saw n 
through, but which remains in connection with the soft parts, riie tumor 
is completely exposed, so that it can be cut off from the juse of tlie skull 
"•ith a knife or scissors; this portion of the upper jaw is then repl iced 
and the skin is sutured os cr It ^ .xr t i i\ 

T’emporan/ Reseciion 0 / the Superior Slaxilfa (1 on I^nsenhecl) An 
external incision is made down to the bone m the form of a curse from 
the external angle of the nostnl to the middle of the zygomatic arch 
(F»g-313). , , , 

The instrtion of the massefer masde .s Kparated from the Joaer 
margin of the malar bone portion of the buccal fascia. 
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After the lo»er ja« has been pressed donnnard by a gag inserted 
at the angle of the mouth on the healthy side the right index finger is 
foree.1 into tile phenoinaxillao fossa betneen the tumor and the upper 
p\\ ind then through the distended spheno-palatine foramen as far as 
the inres m clexator is earned along the finger, and on it a fine meta 
carpal sa^^ is introduced into the pharj nx The left index finger, intro- 
duwl from tlie mouth into the pliarjm catches the point of the saw 
Horizontal dnision is obtained b> sa%Mng the upper jaw aboae the 
mcolar process ns far ns and into the pjnform aperture (Fig 314 b) 
In operations on tlie right upper jaw . the left index finger is forced into 
the maxiJIan fossa, and the operator saws toward it from the nasal 
passage 


1 he external incision is made down to the bone m the form of a cur\e 
from the upper portion of the nose (Fig 313) along the lower orbital 
margin, meeting the first skin meision at the zjgomatic arch 

After the external lower angle 



of the orbit and the angle between 
the temporal and the frontal pro- 
cess of the malar bone has e been 
freed from the soft parts, the zjgo- 
matic arch is sawn through in the 
middle from within outward next 
the frontal process of the malar 
hone as far as and into the inferior 
orbital fissure, the orbital plate of 
tlie upper jaw as far as the lacnmal 
bone closely below the lacnmal 


h ro 314 ^\on I t » oi erai o ■ 
lor tlio temporary ext » on of the superior 
maxilla a b (Fig 3‘^0) the external skm 
incision e the xxtomat e arch is first »an^n 
through from nitliin oulward d next the 
frontal process of the malar bone la seiered 
nith a metacarpal saw os far os and into the 
inferior orbital fissure the orbital plate of 
the inferior maxilla as far as the lacnmal 
bone closely below the lacnmal fossa and 
finally the middle of the nasal process of the 
superior maxilla as far as the nasal bones 
are divided The contents of the lacnmal 
canal should be carefully guarded from id 
/cay ^ kont^ta} dt> ifxfo wuhaaav oJ 
the supenor maxilla above the alveolarpro 


fossa and, finalJj, the middle of 
the nasal process of the upper jaw 
as far as the nasal bone is dmded 
w ith a metacarpal saw The organs 
which constitute the lacrimal duct 
should be protected 
Bj means of an ele\ ator inserted 
under the malar bone the excised 
piece of the upper jaw is lifted up 
toward the median line hke the 
lid of a box The sutural connec- 
tion between the nasal bone and 


cessasfarasandintothopynformapertun. theupperjaw inmostcases breaks 


during this maneuver 

With a broad elevator the tumor, now laid bare, is lifted out of the 
sphenomaxillary fossa and the base is detached from the under surface 
of the skull with a knife, scissors diathermj, or thermocauterj Finally 
the resected portion of the upper jaw is replaced in its former position 
and the skin is closed by sutures 

Fibroma of the Tonsil —Etiology —Fibroma of the tonsil occurs 
equally often m each sex and perhaps more often m the young than in 
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middle and athancctl life. It h a I^enign iicoplT'tn ne\t in freqiiencj of 
occurrence to papilloma. It\crj rarcl\ becomes m.ilign.mt Itspro\\t}i 
13 \tTy slow, and is usually limited to one tonsil 
Patholofy.— Tlic fibrom.i is usually sonietvli.it pedunculated, thougli 
it may be sessile. The hrger the fibroma, the larptr the pedicle It is 
more often single than multiple. Iking of connective tl^sue of meso- 
blastic origin, it must of necessity have its origin from the trabeculai 
of the tonsil Occasion.illy it undergoes cystic degeneration. Usuallv 
it is finn and scantily suppbwl with bIoo(l-\e>'cU It is composed of 
white fibrous tissue, the ctlla often Ujiig iiiatte<l togetbir, closely simii- 
biting embrv onic I'onneetiv c-tis'Ue ctlN 
Sytaptoms.— Annoy ing ''yinptnni-> arc m.!<1oiii p^e•^^.nt c\ccpt m tlie 
large podunculatcil ty;>c, in wbkb it privhitt^^ huhIj iiiic<!l obstruetjon 
Its pre^nce is not atTompaiiieil by distb irgt It i> Lli.ir.icterized bv 
symptoms ciiiiilir to tho^e of tiilarpti hv iierpJ i->tK titn>iN 



Fio 315 —Chondroma (X 400) CnrliHw w the •'“icO’vuc of n chondroma and differs 
microscopicafty from the normal cart>) ico in Ihit tho etjUs are arranged smefj instead of 
in poops. 


Diagnosis.— The iliagnosts is usiullj easily made, and in Gise of doubt 
^ portion should be exciscil and submitted to microscopic examination 
Treatment —The treatment is purely surgical, and consists in its 
remo'al. a procevlure easilv accomplished if the growth is pedunculated 
Occasionally it may be adherent to the tonsil or to the neighboring 
structures as a result of repeateil inflammations of the tonsil. 

Technic . — Anesthetize as for a tonsillectomy. 

Separate the points of adhesion with a scalpel or scissors 

Pass a cold-wire snare around the tumor, engaging it at its pedicle, 
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closing the iMre loop If 

’itHchcd to the tonsil the tonsil should be rerao\ed 
Instcnd of using the wire snare the growth mij be seized with the 
\ulscllum or other toothed forceps and dissected with a scalpel from 
Its attachment 


Fibroma of the Larynx —These growths occur more frequenth m the 
male adult 

Their etiology probahlj has an lafliminator} base Wien peduncu 
latcd the\ resemble polyps both nucroscopicalh and niacroscopicallj 
i he sessile t^Tie bears less resemblance Tliea are usually attached to the 
%oca! cord The pedunculated \anety may appear or disappear with 
expiration or inspiration 

Tlie tymptoms are interference with the xoice and rarely dysphagia 
If the growih is large intermittent dyspnea may be present 

The ireaimen* is remoaal b\ any method elected 


CHONDROMA 

Cl indroina of the hr\n\ is \tn rare McCall Diipertuis and 
(lardner* found a tntil (f S> (as<s mtliiling of their <wn reported 
111 the literitun. up t<i 194-1 

Chondroma of the lar\nx may appear at any age but most frequently 
between forty and SLXty yearsofage Men are more frequently affected 
than women 

Most of the cartilaginous tumors of the larvmx so far recorded ha\e 
originated m one of tlie preexisting larxmgeal cartilages The growths 
usually arise from tlie cricoid or thyroid cartilages According to Figi 
a small percentage originate from tl c epiglottis and ary tenoid cartilages 
Occasionally the growth occur:> on the exterior of one of the laryngeal 
cartilages 

They are as a rule subglottic an<l max be ox erlooked when small 
unless the patient is examined in the upright position with the cords 
in the inspiratory position 

Symptoms —The s\ mptoms may not appear for y ears after the incep- 
tion of the growth They are dependent on tlie size and position of the 
neoplasms Hoarseness dyspnea cough and dysphagia are present 
according to whether the tumor is aboxe or belo'v the glottis Stndor 
is usually a late sy inptora unless inflammatory changes occur 

Frequently the first change seen m the larynx is immobdity of one 
\ ocal cord The tumor usually appears pale non inflammatory smooth 
and hard on palpitation with prominent blood xesseK in an otherwise 
normal mucous membrme The tumors are mactixe and rarey 
ulcerate , , , i. * 

The diagnosis of chondroma of the larym-x is made from the history 
physical findings roentgen rax exammation and microscopic examma 
tion of the tissue 

^ Laryngoscope 54 1 (January) 

• Trans Am Laiyogol Assn 193'’ 
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Treatment —Ilrnio% 'll hj indirect direct or suspension hrj ngoscopj 
IS done in cnscs in \iliich tlie tumor is sin dl md pedimciihted or ittaclietl 
to the epiglottis otherwise n lnr\ngofissure uith enucleation of the 
growth with its cipsnlc. is tit trcitnunt of tl oitt A preliiniiiar^ 
tracheotoins m u l>e neccss.m cspccialK if the tumor is producing 
respirators ohstriiction Incomplete remosal Ins been followed bj 
Tvi wttewet cwscs. 



1 0 31f Cl o droinJ of tl 0 brj k or g nat g f om 0 e r gl i ala of il e tl > ro I 
railage Tl growth* grow islowly and asa lo i roduee grajually crea ng8>nil>* 
ton •* f terfere re w ti os| rat o and Icglut I on 

Chondroma of the Nose — Chondroma inxohmg the nasal structures 
is\cia rare ^e^J fe" cases. 1 a^ e l>ccn reported The\ are assumed to 
arise from cartil igmous rests Chondroma of the ethmoid occurs 
cJiieflj between the agti> of ten and twentj file lears (Hicbej’) 

Sjmptoins deielop slowU and when present art orbital in character 
as a rule 

Ihe treatment is surgied reinoial There is a tendenei to recur 

ANGIOMA 

Etiology — Angiomas of the nose phannx and larjn^ are rare Thej 
are usuallj congenital 

The growths may not manifest themselies for jears The reported 
cases range from a few months to sixty jears of age 

1 Arch OtolaryDgol 31 045 (April) 1940 




“I'U M-OIt ISWSOt \01I THROAT AND LAItliX 

-Angiomi, ire divided into liemingioniis and Ijmplian 

(t JinJeei' ‘J I>“ the capillary or simple 

and d e ""',,'‘9 the ci'Mnous the lijpertrophc 

anciirj sTns‘’cTo‘”"^'°'"“ oiW 

Capilhrj 1 cmingioiiii consists of loosely arranged tissue containing 
mirnerntis tlim w-illcd bleod \csstls showing -it times areas of throni 



Fia 317 — Ifpmanporaa (X 30) Angiomas o( (he nose plinryox or larynx are rare and 
usually are rongen (at 

boses hjalinc degeneration nnd iiemosidenn Ihe tumor is covered 
With normal stratified epithelium Vances ire usually found on the 
posterior Mali of the pharjTix or on the base of the tongue They fre- 
quently occur in association with chronic pulmonarj or circulatorj dis- 
turbances Slight hemoptj SIS maj occur at times 

Ahw JWvWfsd Affe’y.cdArtJirv .and 

efferent veins which do not communicate with the neighbonng capil 
hries They maj occur singlj or m groups (Blair) Distended veins 
project abov e the surface and into the tissue beneath Thej may be 
compressed but refill at once uhen the pressure is removed Tumors 
of this tjpe are usuallj shgbtlj Jobulat^ and dark purplish in color 
Four tj’pes of IjTnphangiomata have been desenbed The simple 
cavernous hj’pertrophic and cjstic 

The simple type (lymphangioma simplex) is characterized by a new 
growth of lymphatic vessels having a comparatively narrow lumen and 
more or less parallel walls 
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'file cn%emoiJS t\pt (Ij niphingioma cn\crnosuni) is clnnctenzed 
b\ irrcguhrU slnpctl intcrcommunicitinp Ijiiiph spices of \aryiii}, 
sizes 

In the lijpcrtropliic tSTio (Kmpli inpiom*i Ii%|h rtroplncnm) the hmph 
itic \csscls nre lmc<l «itli scicril li\crs of ciKiotheliiiiii with at tunes 
a nodulnt or \‘il\uhr prowth of cndotlieluim into the lumen of the 
\essels 



rio JIS IlenianRoma of tie bon' -nib I in goms f tl e IaOT>' mnj lx; 
nodubr pob !« 1 poduncuhterf or tie u caiaplb> L>mpl ang omas of the 
larynx usually 1 avc n rmootl or p i Ibo “it 

The cjstic tj'pe (iMupInnpiom'i cjsticum) is eh iracterized bi one or 
more large Ijmphatic c\sts in a new growth of lymph \essels 
Angiomas are sessile non ulcerating with a noduhr serpentine out 
line and usually of a soft consistency Hemangiomas ha\e a purplish 
blue color The lymphangiomas are smoother and pale pink 
A hemangioma ma\ he associated with *1 similar process m\ohmg 
the skm It is frequently found at the base of the tonsil or tongue 
arising from a venous plexus 

Cai emous hemangio-endothehoma of the nose is rare It arises from 
the ethmoid region m the lateral waU It grows slowly by infiltration 
and is destnictu e to surrounding tissues It has a tendency to i"' ade 
the sinuses especially m the region of the ethmoid eventually filling 
the nose sinuses or nasopharynx producing m extreme cases exoph 
thalmos nasal obstruction or facial disfigurement 
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Heinangiomi of tlie nasal septum anses from the cartilage orcartilaei 
o,.s ^ omer junction It profaabI> has its origin from embi^omc rests 
Angiomas of the lariUT, when associated ^iith similar conditioi 
elsewhere, in^ in\olve the extnnsic structures as Tiell as the mtrinsi 
\Mien localiz^ m the hrjnx they are most frequentli found la the, 
and cords (\cn) llcmangiomas in the infant are rare hut uhe 
present the rcjiortod cas^s ha\e l>«*n siihglottic 
Symptoms ~ lhc Mniptoms are xinahle, dejwnding on the locatio 
and tlic si/t of tin tumor Jn soinernscs no simptoins ire present iint 
the tumor n ichts a compintudi large si^e, in ^ocal cord lesion 



Fio SI** ”“I ymphaninoma (X 80) \ lympMnmoina is 6n anpoma formed b> d laied 

lymph \ esicl* U i* rarel} found lo the car nose or throat 

ittention is directed to the hrsnx by the \oice changes such as hoarse- 
ness or aphonia 

If the tumor is large slight or se%ere respiratory obstruction mav be 
present Hemoptysis may occur without warning and may be severe 
I’ain i5 usuiUy absent Tliey ma\ be pedunculated or more frequently 
they are attached by a broad base They may be single or multiple 
Lvmphangiomas are usually smoother and paler than the hemangiomas 
The symiptoms of angioma of the nose are those of more or less nasal 
obstruction epistixis and a reducible and pulsating tumor The nasal 
obstruction is proportionate to the size of the growth Pressure upon 
the gro" th materially reduces its size Tlie pulsation is greater when 
the tumor is attached to a large arterv than if it is attached to a vein 
In the latter e\ ent the pulsation is mucli less and the color is blue, w here- 
as if It IS connected with both v ein and artery the color will be dark red 
A microscopic examination is essential to an accurate diagnosis 
There is no definite association with other general pathologic conditions 
Treatment — Tlie treatment of angiomas is b% roentgen ra\ radium 
cauterization fulguration strangulation and -excision 

Roentgen ray has given excellent results in the treatment ol this 
class of tumors 
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Electrolysis is performed as follows: Ancstlietize the tumor with a 
local application of a 10 per cent solution of cocaine, introduce the 
needles, connected %\ith the positi\c pole of the gahanic batterj, into 
the growth; turn on from 10 to 25 ma of current for fi%e minutes 
Ilepeat the seances at intervals of about «!cven davs until the growth 
is obliterated. 

Thepo<!itive pole of the Intterj lilicrates nascent oxjgen a Inch coagu- 
lates the tissue, hence it is the pole uliicli should be applied to a soft 
growth. If it is dcsireil to re<lucc a hard <»r iibruus tumor, the negative 
pole is applie<l to the growth, liccausc it lilitnites hjdrogen, which 
softens the tissue. 



tu, St’O — riemcntt^l nxtua of thp f»<e I n Icr ihc «|uanious epithelium of the ckin 
«n«lions of hca\ii> itainins |n«nent l^snnx eetls are »oen 

Ligation or stranguLition in.i% Ik pt rforined as follows Anesthetize 
the growth b> the local npplieation «tf i 10 per cent solution of cocaine, 
pass a ligature through tlie tisMits including the arter.\ at the margin 
or base of the angioma, and tie it Vankauer s needles should be used, 
continue to tie off anv rcm.iining vessels until the nutrient sources are 
closed; after three or* four d.ivs the ligatures should be removed 
The method of choice m treating all hrv ngeal angiomas is suspension 
lar^v ngoscopj which permits the insertion of radium directl> against 
the tumor. 

Hadical operations, such as thvrotomv with or without the cauterj, 
should never be done except when all other methods fail to relieve the 
distressing sjTnptoms, or in eases of lar^ anpomas in which the danger 
of hemorrhage from reinov al is great 
In case an operation is decided upon in patients with large angiomas, 
thjTotomy with or without the cautery is preferable It insures the 
best exposure and danger from hemorrhage is reduced to the minimum 
Treatment of angioma of the nose consists of radium, electrodesicca- 
tion, cauterization and excision Exdsion seems to be the method of 
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choice A simple resection including the cartilage Iea\mg the sub- 
mucous tissues on the opposite side prevents a perforation of the septum 


HEREDITARY HEMORRHAOIC TELANGIECTASIA 
OSLERS DISEASE 

I he tjjM? of nngionn known as hereclitarv hemorrhagic telangiectasia 
IS an inherited nhnnrmnlitx with i marked tendency to bleed 
Etiology —'lilt disease is transmitted as a dominant characteristic 
and IS not sex bound 

The disease is usualh considered as a simple ectasia or dilatation of 
the blood-v esst Is but according to Stock' in his rev lew of the literature 
IS regarded b\ some as acquired multiple angiomas arising from embrj 
onal endotliolnl rests 

'Ihe lesions ma\ appear in various portions of the bodv but are 
most frtquenth found m the nasal ur oral mucous membrane, especialh 
the t irtilaginoiis portion of the nasal septum tongue, buccal regions 
lips and the floor of the mouth Thev are commonij observed in 
the skin of the face scalp tips of tht finj^rs cvelids ear-drums palate 
{iJiarvnx larvnx and trachea 

The angiomas van in sj/c from a small pm head to large vascular 
networks and in color from red to purple The tissue covering of the 
dilated vessels 13 cxtrcmelv thin permitting frequent hemorrhages 
Symptoms —I pistaxis or bleeding from other involved areas is the 
most common svniptom The bleeding vanes from a mild loss of 
blooti to a severe iiemorrhagc It ma\ occur at long intervals or 
several times a dav Secondarv anemia is common 
Ilercditarv hemorrhagic telangiectasia should be differentiated from 
the various bleeding di eases and from telangiectases associated with 
other conditions sucJi as svphilia lead jwisoning senilitv , pregnanes etc 
Treatment — t arious means for destrov mg the angiomas or con 
trolling the bleeding have been tried such as irradiation solid carbon 
dioxide snake venom vitamin K injection of sclerosing solutions 
electric cauterv and electrocoagulation Figi and atkins* found 
electrocoagulation the treatment of choice For the immediate control 
of epistaxis thev insert a finger cot tied over the end of a catheter into 
the nostril and then inflate the nibber plug Irradiation of lesions m 
the nasal mucosa is contraindicated m the opinion of most observers 
because of the secondarj atrophv and crusting that follow Traosfu 
sions of citrated blood maj be necessarj to combat the secondarv 
anemia 

N^VDS 

The word mevus is applied to two conditions both umocent the 
pigmented nievus or mole and the skin angioma or birth mark Rarelj 
the pigmented nsv us maj undergo malignant degeneration Frequently 
nsev us of the face 13 observed , ,, , i i o- 

Alicroscopicallv a quiescent mevus consists of collections ot clear 
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rounded cells m the dermis often situated bet^\een do^ngrowths of 
epidermis At the margin of these closely packed niE\ us cel|s are more 
fusiform pigmented cells filled with melanin granules these are melano- 
blasts The tumor is of ner\ oiis tissue origin (Bojd) 

AMYLOID TUMORS 

Etiology — Ix)cal nm\ loid disease of the upper air passages is relatu eh 
rare Kramer and Som* found 9o instances of idiopathic local amjloid 
tumors up to 1934 The origin of these deposits is obscure Men are 
afflicted more than nomen Tlie usual age of occurrence is between 
fiftj and s^ta \ears 

Pathology ~\m\loid deposits m the mouth or larjnx maj occur 
secondanlj nithm neoplasms or areas of chronic inflammation or as 
a part of a generalized amyloidosis It occurs most frequently m the 
smaller arteries and capillaries especialh in the media and intermediary 
la% ers of the intinia The upper air passages especially the lary nx and 
trachea are imohed more frequenth tlian any other part of the body 
in a local amaloidosis In rare instances thci may occur as idiopathic 
orpnman tumor like amyloid deposits 
They maa be single multiple or dif 
fuse pe<Uinculatcd or sessile usualh 
the latter As a rule a number of 
deposits are found extending to the 
cheek tongue tonsils larynx and tra 
cbea They a rnn«parcnt naa\ 
appearance somewhat reddish or ycl 
low ish gray in color w ith an absence 
of ulceration lymph node maohement 
and pam 

Symptoms Simptoms are those 
which accompany benign neoplasms of 
slow growth Symptoms may be ab 
sent depending on the location If in 
the larynx hoarseness or stridor may 
be not^ depending on the size and location of the tumor The rate 
of growth is aerv often slow usually requiring years before symptoms 
are evident The diagnosis is difficult without biopsy however the 
intravenous injection of Congo red dye for detection of a generalized 
amyloid disease may be of help 

Treatment — The treatment of local amyloid deposits consists of 
excision where possible Removal by direct or suspension laryngoscopy 
offers the best chance for a permanent cure Laryngofissure may be 
necessary for complete removal of the mass Radiotherapy has been 
found to be of value Reciuxences are common after removal 

CYSTS 

Cysts of the Mouth and Maxilla — Common cysts of the oral cavitv 
and maxilla include radicular or root cysts follicular or dentigerous 
» Arch Otolaryngol 21 324 (March) 1935 
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cjsts ramilas (retention ohts) h\gromas and at tunes mucoid 
multilocular acrnu\d cp«lennoMl and echinococcus cj sts 
Root or Radicular Cyst —The root or periosteal cjst arises from an 
infhmmato^ change in the root membrane due to injurj or disease 
It follows the death of the pulp with a subsequent de\elopment of a 
gnntilomi and a cjst \ roentgenogram shows an absence of a tooth 
in these cjsts 

The\ comprise about 80 per cent of all dental c\ sts Thej are found 
in the upper jaw more frequenth thin in the lower 
Dentigerous Cyst —Elu^ogy —The follicular or dentigerous cjst com 
prises about 20 per cent of all dental cjsts It invohes as a rule the 
lower jiw but miv occur in the maxilli or e\cn m the gums or orbit 
It IS usualK found between twentj and tliirtj \ears of age but is occa 
siomllj seen in children or in old people ^lost authorities ire of the 
opinion tint it represents in expanded tooth follicle Alagiot behe\es 
thc\ origimte from a ^leriostitis it the root of i tooth Malassez pre- 
sents the thcorj that thci originate from epithelial rests of the enamel 
germ Dentigerous c\sts ire usualK single but mai be multiple 
Paihohgj — A dentigerous cjst should not be confused with a patho- 
logic resorption of hone from in infection An infection maj spread b\ 
wl^ of the riot cm il to thec\st It is lined with pavement epithelium 
rhe\ mi\ \ ir\ m sire from a small pea to i large v. ilnut The contents 
ire sterile unless secondirj infection occurs 'i'hej contain cholestenn 
crvstals at times 

The evst expands progrcssnelj with displacement and absoiption 
of the bone so that tl e cortex mix have the consistencj of an egg-shell 
Symptoms — Sjouptoms maj be absent until the walls of the maxillarj 
sinus are beginning to be displaced Tins displacement maj be anteriorly 
into the palate or into the nasal passage Destruction or perforation 
of the wall is a Iite development Pam is absent as a rule 
An isvmmetrj of the face roaj occur consisting of a dilation of the 
antenor sinus wall or an inner displacement of the lateral nasal wall 
The palate may be depressed at times b\ the expanding cj st A fistula 
into the mouth or nose maj occur if the cj st has ruptur^ Transillumi 
nation maj not show cloudiness of the antrum 

Fxammation maj rev eal a rounded sw ellmg m the region of the canine 
fossa A fistula in the mucous membrane of the oral or nasal cav ities 
lAsualli mftiXLs. an. infectinn of the evst The cv,st usually has a thin 
bonj shell surrounding the contents which is easilj stripped awav 
from the wall of the antrum The contents of the cj sts mav be a fulh 
or partiallj developed tooth or teeth in a thin or gelatinous fluid which 
usuallj contains cholesterol cijstals In some instances multilocular 
dentigerous cjsts are encountered (Ixive) 

Diagnosis —The diagnosis is made from the historj roentgen raj 
and clinical findings If a slow growing painless tumor of the lower jaw 
IS found associated wath an unerupted tooth a dentigerous evst should 
• Arch Otolaiynsd 19 MS (March) 193t 
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be suspected Tlie roentgen r»j meals a hrgo radiolucent area con 
taming a tooth crow n or an anomalous tooth 

Dentigerous c^sts of the maxillan smus should be differentiated 
from abscess radicular or root casts osteoraaehtis maxillari sinusitis 
benign tumors such as odontoma fibroma raxTcoraa etc and malignant 
growths 

Treatment —Aspiration or incision nnd drainage of the contents is 
usuallj followed bj a reformation or an infection of the cj’st The 
treatment of choice is a complete extirpation of the cjst and its bon\ 
wall b> means of a Caldwell Luc Ijpe of operation If the <r\st is 
infected the bonj shell maj not separate from the antral wall easily 
Follownng complete rcmoial of the c\st the prognosis is good 
Eaniila — Ranula is a degeneratue c\st formation of the salnari 
glands in the sublingual region It is the result of a degenerative process 
of the salivar} glands A mechanical obstruction of the orifices of the 
duct is absent It is usuallj located on one side of the frenum and has a 
tendenev to recur 

Treatment Aspiration or inciMon and drainage mav not prevent 
a recurrence V complete extirpation of the cast is preferable either 
through the mouth or if the cvsi is large and has burrowed mfenorlj 
It mav be removtxl through the neck 
Hggromas — Hvgromas result from the occlusion of the ducts or 
orifices of mucous glands found in the region of the mouth Thev are 
located m the mucous membrane while ranulT are beneath Hjgromas 
are true retention cv sts lined with epithelium containing Ivmph stnic 
tures As a rule thev arc single but mav be multiple and about the 
size of a pea Thev raaj be located in anj part of the mucosa of the 
mouth 

Treatment —The treatment consists m the enucleation of the cjst 
membrane though thorough cauterization of the lining of the sac is 
usuallv followed bj the obliteration of the tumor 
Moltilocular Cyst (Cjstic Adenoma or Adamantinoma) —The multi 
locular cjst of the jaw bone is rare According to Alalassez it originates 
from epithelial rests of fetal life either from the mucous membrane of 
the jaw or from tlie epithelial cord or membrane of the enamel organ 
It extends inward to the floor of the mouth from the lower jaw 
Dermoid Cyst —A dermoid evst la the floor of the mouth develops 
from a misplaced fetal inclusion that takes on actnitv and forms a 
cjst 

Dermoids commence shortly after birth but on account of their slow 
and painless growth attract little attention until their size gives annoy 
ance They project into the floor of the mouth or into the neck behind 
the chin or both places At times they attain the size of an orange 
The round or ov al dennoid cyst has a thick w all lined wath stratified 
epithelium It usually contains hair or other skin appendages and 
certain fatty bodies and fattv acid crvstals 
Dermoid evsts of the dorsum of the nose are very rare Hagens* in 
I Arch OUilaiyDgoI 28 399 (September) 163S 
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1938 found 2r cu>ts reported in the literature Thej are probabh 
present at birtli Init «Io not Ijccomo manifest as a rule until from ten 
to tnentv \eirs if age The base or stalk of the dermoid usually 
arms from the nisal or frontal bones but the cjst may present itself 
at (he glaliclia dong the docsian <w at the Up of the nose (Holmes^) 
fnatmont is h\ the complete surgical removal of the cyst and its 
stalL 

Epidermoid Cyst —Lpi lermoi 1 casts are similar to dermoids as they 
lioth come fr<in the same embryonal structures However the epi 
dermoids do not contain hair glands or skin appendages The epi 
<le7moi Is art lined with an ipitliclial laser of a mucous tvpe and some- 
times with ciliated epithelimn (Johnston*) 

Mucous Gland Cysts —These retention evsts mav form in any mucous 
glami m (I e mouth eveept the gingiva and supenor surface of the tongue 
ihe duct or its orifice becomes occluded causing the formation of the 
pseiidocvst Ihev niav l>e ini taken for a ramila 
Echinococcus Cyst —The echinococcus Qsts are rarely found m the 
mouth Hhen present tliev are usuallv located on the tongue Pam is 
absent ts a rule unless a secondary infection occurs A mechanical 
inconvenience may be noticed from the presence of cyst 
Cyst of the Tonsil — Cvsts of the tonsil are rare They mav be either 
superficiilly or deepiv situated Thev varv in size and raav contain a 
quantitv of (liiid or a ma<^ of inspissated secretions and epithelial 
dtbns Cvsts usuillv result from an mflammatorv occlusion of the 
mouth of the crypt 

Cysts of the Nasopharynx —Small retention cysts are common in 
the palatine tonsils TIicv mav form from an obstructed and dilated 
crvpt 

Cvsts of the nasopharvnx: may be mflammatorv degenerative or 
dev elopmental in origin It is possible that many of the larger cysts of 
the nasopharynx Im^ wath ciliated epithelium ongmate as cysts of the 
pharyngeal bursa (page 310) 

Subjective syiuptoms referable to the nose or throat may be absent 
Postnasal discharge is a common symptom Chronic pharvngitis and 
enlargement of the posterior cerv ical ly mph nodes are present frequently 
Occipital headaches are mentioned by some patients 

Diagnosis is made by direct inspection and palpation of the naso- 
pharynx A smooth bulging in the vault of the nasopharynx usually 
central but occasionally lateral is usually seen 

Treatment —The treatment is destruction wath the actual cautery or 
surgical removal The technic is similar to that followed in the removal 
of an adenoid 

Cystadenoma — Cystadenoma of the palate is rare New m iyto 
found a total of 46 eases indudmg 2 of his own Thev are thought to 
be embry onic or to originate from the germinativ e lav er of the epitne- 


Ann Otol Bh nol and taiyDgol 81 662 (Septem'ber; 

« Ann Otol Rh aol and laryngol 51 917 (December) 1^2 
• Ann Otol Rhmol »iid Iwyncol 85 687 (September) 1916 



CISTS 


501 


hum of the p'lHte The tumors are tisunlh <lisco\ er«l accidentalK -^.s 
a rule the ha«l pahte is but the soft pahte and the gums mi\ 

he the scat of the cjstic tumor 

The\ are imguhrlj oval or rounded sessile growths, grovish or 
pmhfsh-griv in wlor ind soft or ftrnt in consisttncv 'ihev usiiafh 



Fig 3"^ — Naso-aheolar cj'sts A \ najO-aUeoIar (anterior) cjst situated anterior 
to the lateral incisor and canine teeth B A glotailomaullary cjst situated between 
thelateralinci'orandcanineleeth C Aden(ieerausc>st containing an anomalous tooth 
D A dental root cyat also known as a dentoperiosteal or radicular c>st may be found 
at the apex of any tooth root 

are encapsulated, but roa> break through the capsule A glutinous 
colloid material, glandular epithelium and at times cartilage bone and 
IjTnphoid tissue maj be found withm the capsule The cystic formation 
is due to the dilated acini 
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Treatment —Treatment is by exasion mth tlie knife or cauter\ 
followed by cautcri7ation of the base 

Cystadenoma of the Larynx I he i luneri ns mucous glands in the 
nr\ii\ in gut rise t an adencma which nnj undergo c\-stic degen 
cntion Jhis tjpe of tianor k rane/j seen in the far^mx howe^er 
Cjstadenoma of tlie hrjnx i more common in men than in women 
and all the reported cises ha\c been m adult's (higi and Rowland) 
It IS usually situatL*d in the \entncles lentncular bands epiglottis or 
subglottic regions 

Ihe cjsts lined with a single layer of cslindnc epithelium at times 
till ited contain clear mucus or a yellowish sebum like fluid 
Hoarseness is the most common symptom Cough is infrequent 
If the tumor is large dyspnea may occur 
I xamimtion usually rcieaU a single sessile growth but at times a 
pedunculatccl iN-pe or bilateral growths may be observed 

Cystadenoma of the larvnx should be differentiated from prolapse 
wf the; Miwlrvclt or siav:c\i\vvs \atwi\is grawwlomatows Wsvorss and 

nnlipiant growths 

i reatment is the surgical remoa al by direct or indirect larymgoscopy 
with smill growths an<l by 1 iia ngofissure in large ones According to 
Figi and Rowland -luspcnsion Iar\»goseop% is tlie method of choice 
I Icctrociagulation may lie tixid for scaring the attachment after the 
surgical removal 

Cysts of the Kasai Vestibule and Hard Palate —Cysts encroaching 
on the nasal vestibule or the anterior portion of the hard palate are rare 
Iliev are tisinllv unilateral and largely confined to the female «ev 
riu-se evsts formerly assumed to be mucoid are thought to be due m 
most instances to a persistence of epithelial remnants m the 1 iie of 
closure of the prcmaxilla and the maxilla (facial cleft cyst) or in the 
line of fusion of the palatal processes (incisive canal cyst nasopalatine 
duct cyst) 

Naso alreolar Cyst is the most common type demed from the facial 
cleft This extra-osseous type of cyst situated on the bone below the 
piriform aperture mav elevate the floor of the nasal vestibule or even 
cause an asymmetry or distortion of the features (Rosenberger*) 

SyTnptoms are varvang degrees of nasal obstruction on the affected 
side depending upon the size of the cjst 

Examination reveals a smooth round muCOsa-covered cyst m the 
\ estibule of the nose beneath the anterior tip of the inferior turbinate 
Palpation beneath the upper lip may reaeal the lower margin of the 
fluctuant cyst . u ii 

Treatment IS b\ surgical removal through a medially placed Caldweil 

Luc incision 

Globulomaxillaiy Cyst is similar to the naso-a'v eolar type except it is 
posterior to the latter as the globtiloma^illarj cjut arises from epithelial 
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rests situitwl Wtween the globular and tnatilhrv processes rather 
than anterior to thc«e procesMis (Sooa *) 

lliesc c^sts an lociteil littwctn tie cinine and lateral mtisor teeth 
and u-iiialh product their ■'eptration I lie roentgen raj reteals an 
otal or heart shaped area lietween the apices of these teeth Large 
c\sts mat result in sufficient thinning of the maxillarj cortex to produce 
crepitation 

Ilie treatment \ancs from simple incision and drainage to a radical 
nmota! of the ctst from the palatal side nith or «:thout the adjacent 
teeth 

N&sopalatme Canal or Duct Cysts produce a mid line spelling on the 
anterior jKirtion of the hard pilate If lai^e enough mastication maj 
!>e difficult 

Branchial and Thyroglossal Cysts and Fistulas —Included among 
the aanous de\eIopmental anomalies of the neck are branchial cjsts 
and fistulas and th\Toglossal cj-sts and fistulas 

Branchial ca’sts or fistulas arc thought to be due m most instances 
to remains of the th\ mic duct w Inch descends from the third pharjmgeal 
I»uch 0^englo\\skl ) especiallj the lateral evsts or fistulas belon the 
leael of the h\oid Tnie branchial casts or fistulas are aboae this 
leael OleaeH) From a clinical standpoint the tno tj^pes maj be 
considered the same These lateral defects of the branchial or thjTO- 
glossal sastems nia\ be located at anj leael of the neck The tract 
extends below the anterior portion of the sternomastoid muscle and 
anterior to the carotid sheath to the i>03tenor bella of the digastnc 
muscle arches beliind the sta lopharjmgeus muscle and ends in the ton 
sillar fossa The tract is lined aaitb ciliated epithelium and some lajers 
of squamous epithelium 

Defects of the branchial tract are iisuallj found in aoung people and 
predommantlj in females 

The usual sjmptoms are a tumor in the lateral portion of the neck 
or a fistula wnth an mterraittent or continuous discharge of secretion 
Recurrent attacks of infiammation are common An unexplained 
cough maj be present at times Saiuptoms maj be noticed from a few 
dajsonlj to mana jears 

ThaTo^lossal c.a'sts raa,a form anjTvhere m the mid line of the neck 
along the tract of the a estigial thjToglossal duct from the base of the 
tongue to the region between the hjoid bone and the thjToid gland 
"Most of these retention casts occur below the leael of the hjoid bone 
Thej maa a ara m size from a barela preceptible tumor to the size of a 
grapefruit 

ThjToglossal fistulas open on to the surface of the neck in the mid line 
or more rarelj in the foramen cecum aboae the dorsum of the tongue 
Thej usuallj deaelop from an infection or inflammation of a cast or 
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tlie (hict it-sclf 7 he fistulas diachArge \ g!air> mucus either dear r 
inilkj III color If the tract is infettc<l the discharge is purulent 
bjinptoins fire those of a inid lino tiimor or discharging fistula nhid 
mo%es upon smllowing DifHctilt\ in swallowing or a choking sensa 
tion nia\ Ik present but thc\ are rare A secondarj infection of thi 
cast or tlnroglossal tract is eninmon 
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7he treatment of the fistulas or casts ba the injection of sclerosing 
solutions lias been a era iin^atisfoctora 

The complete surgical extirpation of the ca st or fistula gia es the 
assurance of a certain cure The tract of the fistula can be followed 
more easilj bj a prebnjinarj mjection of x methjlene blue solution 
The entire tract from the necA. to the foramen cecum (thjroglossal) or 
from the neck to the phar j n\ (branchial) must be remoa ed It niaj be 
necessary to resect tlie central portion of the haoid bone oahen remoa 
mg a tb> roglossal cj st or fistula 
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Cysts of the Larynx —Etiology — Cysts of the larynx are rare They 
may be di\ide(l into four groups retention c\sts blood or Ivmph c\sts 
parasitic casts and cmbraonal or congenital casts 
Tlie retention ca st is the most common It is usualla small and may 
lie located m any part of the laramx but is found most frequcntla on 
the lingual surface of the epiglottis and m the aentncle where mucous 
glands are numerous Thea are formed by the closing of the duct of a 
gland aaith obstruction to the outflow The retaining sac created forms 
tl e cyst 

The blood or la mph cy sts are due to cxtraa isation of blood or !y mph 
in the subepithehal tissue Thea are found usually about the a ocal cords 
laryngeal casts due to echinococcus are rare but maa occur 
Congenital or cmbraonal casts may be found at ana age Thea are 
usualla located on the araepiglottic folds and on the lateral larymgeal 
wall Thea contain both endodcrmal and mesodermal structures 
Pathology —A lining membrane of squamous cuboidal or columnar 
epithelium maa be present in laraaigcal cysts Tlie cysts maa be round 
or oaal sessile (usually) or pedunculated Thea maa aara m si/e from 
that of a pinhead to a large egg Smaller casts are frequentla found on 
the a ocal cords while the larger ones occur on the epiglottis The 
majority of epiglottic ca sts are located on the lingual aspect 
Ihe small sessile laramgeal casts usualla found on the a ocal cords 
contain serum blood milka or cheesy material due to retention from 
the glands of the normal epithelium 
Sjnnptoms — The saanploms aara greatly depending upon the size 
and location of the cy St In many instances symptoms are absent In 
others clearing of tl e throat a change in aoice hoarseness or cough are 
present If tlie ca st is large caanosis dysphagia stridulous breathing 
or dy spnea maa be obscra ed 

Diagnosis —The diagnosis is made from the samptoms and by the 
direct mirror or digital examination A roentgenogram may be of 
aalue 

The differential diagnosis should be made from a prolapse of the 
aentncle papilloma diphtheria asthma or foreign body 
The prognosis may be graae if the cyst is of large size or suddenly 
increases in size 

Treiftnreirt — T\ie treatment "aaTies nccwi4tng to tVie -s -ze \ox'atitm and 
age of the patient A simple incision or a cauterv puncture may relieae 
the symiptoms If the fluid reaccumulates remoaal of the cast ba a 
direct laryngoscopy is indicated In some instances a thy rotomy and 
excision may be necessary 

If pedunculated a snare may be used to renioa e the ca st and the stump 
cauterized avith a cauterv tip by the indirect or direct method 
Laryngeal Cysts m Infants — Larangeal cysts in the new born are 
aery rare Ixleinfield‘ states about lo cases baae been reported m the 
literature in axhich 7 arere found at autc^y 
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llie etiolo^ 13 sonicnhit obscure The> are probablj congenital 
anomalies ratlicr tl an retention oasts As a rule thej have a thm v^a!! 
wliicli contains a inilkj fliinl ilea usually originate m the region of 
the laryngeal aperture 

Ihe symptoms are those of obstruction such as dyspnea and cyanosis 
( h ingcs in the \ oicc such as stndor or apt onia maj be present 

The diagnosis ts made from the I istors roentgenograms and direct 
hr} iigoscopj 

riic dilTercnti il diagnosis should be made from congenital prolapse 
oftlielarsnx papilloma foreign Ik>U atelectisvs th>nne enlargement 
and jiatcnt foramen o\alc 

Iiitisioii of the c\st b\ direct larMigoscopj maj beeffectne 



ADAMANTINOMA— ODONTOMA-dtfDLmOCTLAR CYST 

An adamantiiioina is a tumor which anses from the paradental 
epithelial debns It is solid or gj-stic located most comroonb m the 
mandible in the molar and I ituspid region and at tiroes m the maxilla 
It exeaxates a caMtx and destroys the tivsue until tie tumor is sur- 
rounded b\ onlj a thin capsule nhidi crepitates on pressure 
The adamantinoma m the early stage is solid but cjstic degeneration 
appears later and gn es tl em a softer consistency They are composed 
of epithelium growing in masses or cords resembling embryonic enamel 
organs Alicroscopically enameloblasts at some stage of dexelopment 
usually are visible most often lining the cavities m the bone 
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The slow growing tumor h’ls a tendencj to groi\ uninterruptedK, 
rtciir if incompletely rcmo%etl and gi\e nse to metastasis (Ha\ens*) 
'Ihe outstaiulmg s\mptom is the slowh enlarging growth of the j iw 
blight p im III i\ be mtntionwl in id\ meed coses 

Included m this group of tumors in iddition to the odontomas are the 
dentigerous cysts which are de^^enbed separately 
Tlie hard odontoma a tumor of dental ongin, is composed of enamel, 
cement or dentin Two or more of these tissues may be included m the 
same tumor 

Tlie hard odontomas grow by direct evpansion, while the adamantin- 
omas grow by eapansion and infiltration Metastases do not occur in 
either type 

Odontoma of the maxillary antrum is comparatii ely rare but if 
invaded a facial deformity may result 
These tumors should be dilTerentiated from a dentigerous cyst and 
osteosarcoma The dentigerous c\st is slow-growing and painless The 
roentgenograms show round smooth shadows with definite outline 
The odontoma is deme and hard Osteosarcoma will show signs of 
malignancy Bone cysts m the early stage may be mistaken for an 
odontoma In the latter the fluid content ma\ be demonstrated if the 
wall IS thin 

llie treatment is by ra<hcal surgical or diathermic removal 
MULTIPLE MTELOMA 

'Multiple mv eloma appears to be a malignant ty pe of tumor formation 
of tiic bone-marrow which rarelv metastasizes It is usually seen m the 
fourth or fifth decade of life 

Cases have been reported m which skeletal lesions were associated 
with involvement of the tonsil, lower jaw check and pharynx 
The unne in 80 per cent of the cases shows the “Bence-Jones protein ’ 
The blood is usually normal except for the secondary anemia that mav 
occur The patient complains of neuralgic pains and later painful 
sw elhngs of the mv olv ed areas of the skull or elsewhere 
A Ivmphoid or plasma cell myeloma and a myeloid myeloma have 
been described 

Hadium or roentgen rays mav give a temporary cure Death usually 
occurs in from a few months to a Ten years 

PLASMOCTTOMA 

Sjmonyms — ^lyeloma, plasmosarcoma, malignant plasmoma 
Etiology — Plasmocy toma, occurring in the upper respiratory tract, 
13 a comparatively rare form of myeloma resembling histologically the 
multiple myelomas commonly found m the long bones 
The etiologic nature of the tumors is still to be determined They 
are most frequently found m association wath chronic inflammatory 
conditions such as sy^ihilis and tuberculosis 

• Arch Otolaryngol 31 ”62 (November) 1939 
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Hieir degrio of ,oiI,gi,TOc} ,me3 some of the reported cases heme 
nnllgn int tth.le others appear to hate run a beiiigo course 

Pathology iljp t.rtmths o«iir chieflv m the nasopharynx aheoiar 
Iwrricrs toiKiic lips and ccraical Ijmph nodes but they hate been 
onscr\ed in many other rtpons 

The phsm i cell gnnnloraa usually shows a plasma cell infiltration or 
prolifer ition a m irhed response of the reticulum cells and at times the 
presence of eosinopliils 

Symptoms The pndiminant sMnptoms are nasal obstruction 
tiifiiciiUy 111 clcglutimtion cpistixis and hoarseness The course is 
rehti\cl> slow 

Prognosis — Multiple myelomas are fatal as a rule Howe%er the 
solitary phsmocitoma is more amenable to treatment 

Treatment —A combination of sui^rj and roentgen ra% or radium 
sicms to gi\e the best results 


LEUKEMIG TUMORS (SEE LEUKEMIA) 

In chronic h injilntit leiihcmn a ItuKemic mfiltntion of the mucosa 
submucosa md nrouml the mucous glands of the nose or throat ma\ 
occur producing nodules which may ulcerate The tonsils may be the 
sent of the Ivinphoid enlargement Aiinl complications are cellular 
leukemic infiltration and Iiemorrlngc 

MENINGIOMA 

k meningumi (oUictorx groose meningioma) is deri\ed from and 
attacliod to the duri which eoiers the cnbnform plate of the ethmoid 
Ihe tumor dei clops from the leptomcningeal cells which line the arach 
noid Mill 

tisberg* found meningiom is of the cribriform occurred m 1 2 per cent 
of a series of 1204 tumors of the brain nnd in 7 7 per cent of 195 intra 
cranial meningeal growths 

It may involve the olfictoiy nerves very early and disturb the sense 
of smell Later the opticnervesorchiasmma\ beimolvedwithresulting 
diminution of vision 

If the grow ths are large there is a history of impaired vision loss of 
smell and certain mental and neurologic disturbances 

Aleningioinas inv oI\ ing the temporal bone ha\ e been reported (Risch*) 
Ihe reported cases have been found m women and men m the ratio 
of about 3 to 2 They usually appear during the third or fourth decade 
of life Extensive bone destruction without a productne bone reac- 
tion is characteristic The labyTinth IS seldom inv oh ed 

An early symptom frequently present is pain m the temporomandibu 
lar joint The memngioma presentii^ itself as a polypoid mass m me 
external auditory canal may bleed freeh 

Treatment is by deep roentgen ray therapy or radium 
Laryng 45 712 ^pteinber) 1935 
• Laryngoscope 52 73’’ (September) 194“’ 


TERATOMi 


509 


MENINGOCELE MENINGO-ENCEPHALOCELE 

A meningocele is a hemial protrusion of the meninges It maj extend 
mtranasalK , but is rarelj seen Hallemann' found \er> few cases 
reported in the literature The hernia openmg is in the region of the 
lamina cnbrosa The hernia maj push the mucous membrine of the 
roof of the olfactorj fissure and the nasal septum before it, forcing the 
structures aside If brain substance is enclosed within the meningocele 
the hernial formation is called a mcningo-encephalocele 

Rhinoscop\ re\eals a tumor like formation co\ered with mucous 
membrane, which more or less fills the interior of the nose, continuous 
with the mucous membrane of the septum Tlie tumor is elastic with 
pulsation at times Compression of both jugular \ems results m a loss 
of elasticitj 

A meningocele should be differentiated from pol^-ps (usuallj mo\- 
able), fibromas (tougher consistcncj and free bleeding), and malignant 
tumors An cxploratorj puncture should be done cautiouslj as it max 
produce a fatal meningitis 

The surgical approach for remoAal of the intranasal protrusion ma\ 
be made b\ a «omewhat similar technic as that de«cnbcd for cerebro- 
spinal rhmorrhea If the pedicle small an external ethmoid sinus 
approach similar to the fronto-ethmoid-sphenoid operation might be 
feasible 

TERATOMA 

Tumors and cjsts of teratologic origin the result of congenital dis- 
turbances of de\elopment or misplacement of embr\onal cells, base 
been obsen ed m the nose pharyn.\ mouth and neck 

Furstenberg' classifies these tumors and casts into (1) those due to 
disturbances of the single individual embrjo and (2) those due to dis- 
turbances of the twin embrjo The classification would include dis- 
turbances of dentition, branchiogenic, craniopharjmgeal duct, irregu 
lanties of the thjToglossal duct and neurogenic disturbances 

Those which inaohe the twin embrjo are 

1 Cjsts m the floor of the mouth, submaxiHarj glands, the mucous 
glands m the mucous membrane of the floor of tlie mouth and some 

m \Vit ditjsmt: tVie secunA Vmmtlrira^ Tm "att tWse 

c\ sts the term “ranula” is used Some of them however are acquired 
that IS, due to closure of the ducts of mucous glands 

2 The lingual goiter or aberrant thyroid tissue 

3 Tumors involving the deep penpheral nerves called “penneunal 
fibroblastoma,” “penneunal fibroma,” “sohtarv neurofibroma ‘ periph- 
eral glioma” and “schwannoma ” 

4 Tumors demed from the brain due to some disturbance in the 
embrjomc development such as (a) a pinching off within the nasal, 
cavatj of a part of the primitive bud, forming a glioma m the nose, 

>Ztfichr i U&Is- Nasen n Ohreoh ^ 413 (May 31) 1933 
* Arch Otolaryngol 24 406 (‘September) 1936 
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(i) tlie formation of a meningocele or menmgo-encephalocele from a 
cleJiiscence m tlie region of the cribriform plate 
5 A chondroma developing from cartilaginous cells v\hich fail to 
midergo ossification \ chondrosarcoma ma^ develop from these car 
tiliginous cell rests It haslecn found in the nose septum and various 
other parts of the head 
G Mixed salivarj tumors 

7 The large emhrjoma is a t>pe of neoplasm affecting two or more 
lavers of the bod> It is prone to occur in the pharjnx and m the ned 
It contains a profusion of connective tissue elements from the different 
germinal lajcrs of the bod> 

These various tumors arc described ajparatelv elsewhere therefore 
further consuleiation will not be given here 


NEtmOFlBROMA 

Nciirofibrorn is iltv eloping at>out the face anil neck arc rire l\hcn 
present tlicv usually occur m association w itli generalized neurofibroma 
tosis (von Hecklingliauscii 5 disease) Solitarv neurofibromas mav 
develop in the submaxillarv' region and secondanl) bulge into the floor 
of the mouth or the base of the tongue If tliev an e m tl e region of tl e 
neck thei maj m time encroach on the pinrvnx I igi’ reports a case 
of solitary ncim fibroma pnroarv in the pinrjnv 

Nturi fibroma of (ht lar^aix i> verv rare Die usual location of the 
reported cases have been in the regions of tlie ventricular bands and 
ar^ epiglottic folds (Smith*) 

'Ihe svTnptoms of lioarsencss cough slight discomfort and at tunes 
d^’spnea are tho'ie of anj benign grow th of the larvnx depending upon 
the size and location of the tiunor 

Iseurofibroina of the larvTtx appears upon examination to be that of a 
graj or jellowash red firm, somewhat round encapsulated growth 

1 reatment is bv surgical incision 

The schwannomas arise from the sheath or from the nerve roots 
i he neurofibromas ate found penpherallj as a rule The> may an^ 
from the root of the eighth cranial nerve (see cerebellopontine angle 
tumors) or from the root of the spinal nerves They occur at times on 
other cranial nerv es especially the optic and trigeminal 

Tbxi tvimoTs, ase, rovmdfid or nodiiKc encapsulated and may be hard 
or cystic 

SCHWANNOMA— NEURINOMA 

Schwannoma of the larynx is rare It is formed by elements of tbe 
Schw'annian syncitium the delicate protoplasmic envelope enclKing 
every mtemodal segment of the adult medullated nerve fiber (\ai!) 

The tumors frequently anse from the epiglottic fold They mav 


> Arch Otolaryngol IT 386 (March) 1933 
« Arch Otolarynerf 39 1« (February) 1944 
• Trana Am Lajyn^J Rhinol and Olol *500 ety 1933 
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be pedunculated or not The tumors frequently grow to be of large 
size, almost filling the larjn\. 

The sjTnptoms are those of gradually increasing laryngeal obstruc- 
tion to breathing and sn allowing. Examination usually re\eals a 
smooth, hard, roundc<l mucous membrane co\ered tumor Roentgen 
ray examination may re\eal the extent and size of the grow’th. 

The sui^ical removal of the large non-pedunculatcd tumors usually 
is by external approach through the neck Paralv sis of a \ ocal cord has 
been reported in a number of cases follow ing remov al bj the external 
route. In Vail's case the tumor was removal under suspension larvngos- 
copv with a successful outcome 



Fic 333 — Neurofibroma (X 30) A neurofibroRis u osually a benign tumor ol rather 
complicated origin In most instances an oiergrovrtb of both the connectne tissue 
elements of the nerve (epineunum penneunum and endoneunum) and the specialized 
nerve structures is seen 

Schwannomas of the tongue have In'cn reported (Gnassi and Bar- 
rone') The tumor mav be located m anv portion but 4 of the 10 re- 
ported cases have been on the side The tumor mass is usualJj soft 
and mov able. 

Symptoms are absent other than interference with the function of 
the tongue 

Treatment is bj excision of the grow th w ith its capsule. 

Schwannomas of the facial nerve have been reported in recent vears 
Roberts- in 1943 found 13 cases including his own. 

SvTnptoms of the slow growing tumor are from pressure on the facial 
nerve such as facial paral.V’sis, nerve deafness and possibK dis- 


* Arch Otolarym^ , 27 760, (June) 193S 
'Arch OVolaryugol , 37,62, OMiuaT>> 1943 



512 BENIGN NEOPLiSMS OF \OSF THROAT A\D LARY^X 

ttirbinw of tiste in the nntenor tno-thirds of the tongue on the imohed 
side If the ini Idle tar k im*idefl a eoruluction t\-pe of deafness ma% 
ensue LalnTinthine disturlwnccs inu occur from direct ln^aslon of 
tlie iTl)\rinth or fn m f) t second'll^ JabjTinthitis 

MYOBLASTOMA 

M\o()listomas of the hr^-nx ire ^erj rare Thej niaj occur wherever 
striated muscle la found Mvoblists the ancestral cells of striated 
muscle ire cssentnl components of the tumors According to Klein 
field ' these tumors are compo«e<\ of tsvo tj'pes of cells a poljgonal 
cell^vitli grinuhr cjtoplasm (resembling earlv embnonal muscle fiber) 
Some of these tumors especially those involving the %c>cal cords often 
show hyperphsn of thco\erhing epithelium thus simulating carcinoma 
from which they can he differentiate by the scarcity of mitosis or at'Tiical 
cells Tile tumors differ from xinthomi microscopically by the absence 
of fit IS shown by fiilure to stain with sudan 'llie\ are probably due 
to abnormal histogcnic deyclepmenf possibly following trauma rather 
linn to degenention of preexisting striated muscle fiber These growths 
I a\e been found m persons of any age but mostly m middle-aged men 
(A form of rayobhstomi is found in the new bom so-called congenital 
cpulis ) The tumors h wc i prcililcction for the upper respiraton and 
digestnc tracts CliniciU\ they ire benign 

CHORDOMA 

A chordomi y ne<ipla«tn of the notochord arises from the embryonic 
rcmiins of the chortfa dorsalw They may be produced at any 
along the nxiil skeleton lyhcrt the notochordal cells arc found They 
arc classified as cnniil \crtebralnnd sacrococcygeal Fifty two ca^ 
hi\e been reported as occurring in the spheno-occipital region (Gould ) 
Tliey occur yyith greater frequency in males especially m the third 
fourth and fifth dciadcs 

Tlie symptoms of chordoma in this region are due to disturbed func- 
tion of the crannl nenes or to compression of the brain stem or spinal 
cord They arcsioyy growingasarule 
Chonloma projecting into the nasophiryiix may be 'wn by the 
wA vwas palpated Tb.ev ma\ be mistaken^r 
sarcoma or fibroma or other smooth round firm grow ths which erode 
the skull into the navipharynx and inyofyc the cranial nenes 

The prognosis is poor depending on the im oh cment of the bram and 
spinal cord . , 

Surgical inter\cntion ma\ be successful occa'ionallj but is foDoweU 
usually by a recurrence Roentgen or radium therapy is sometunes 
palhatwe The diagnosis is made by biopsy 

• Arch OloIaryDgol 19 58S (Miy) 1936 
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RHABDOMYOMA 

Rhabdom\ oina in\ol\ing tlic upper Tespirator% tnet is \er> rire 
An\ inxiscuHr region in the bod\ mu show in occasional develop- 
ment of a rlnl)dom%oma According to Cning* the neck and adjoining 
region is a common location for the growths Cases ha\e been reported 
m the nose orbit tongue esophagus and parotid gland Cooper^ 
reports a else of rhabdom\oma of the paranasal sinuses 

It IS thought that grow ths onginatc from displaced embrj onal cells 
Some authors beliei c these tumors l>enign at their onset maj become 
malignant "Metastasis takes place na the lianphatic I^anph nodes 
The cross striations common to these tumors are found in the Ijanph 
node metastases (Cooper) Cartilages bine and other tissues ha%e 
been found in the tumors 

Spmdle-ccll sarcoma m\\osarcoina or turners associated nith ana 
plastic changes should be differentiated 
Surgical remo\al combined with postoperatne irndiation is the 
best method of treatment 

UNGUAL THYROID-ACCESSORY THYROID 
Etiology —A lingual tIi\roid nn\ result from an arrested descent of 
the tlijToid aniage (iietcrotopic) In this form the cer\ ical thvroid would 
be absent Another form develops from aberrant rests (accessory 
th\roid aberrant thyroid) The thjroid tissue is located m the great 
majontj of cases m or on the base of the tongue betw een the epiglottis 
and the circutnaallate papillai or at the site of the foramen cecum A 
small number extend into the tongue above tl e frenum Thej have 
their origin from the suprahyoid region A sublingual type may be 
seen m the submental region as a rounded swelling beneath the skin 
It IS found much more common m women especially dunng periods 
of endoenne activity 

Pathology —They vary in size from verv small tumors to that of a 
hen s egg The usual size is about 2 by 2 cm in width and length and 
2 or 3 cm abov e the base of the tongue 
Symptoms —Symptoms if present of i lingual thsTOid are due to the 
enlargement of the tongue A sense of foreign body dysphagia or 
dysarthria are usually mentioned If large dvspnei and asphvxia may 
be present Hemorrhage due to ulceration or rupture of a v ein may 
occur 

On examination a circumscribed red swelling on the base of the tongue 
sessile or pedunculated at times with dilated vessels can be seen The 
color is usually reddish or bluish Tliey may be seraisoft or firm It is 
painless and does not blancli with pressure 

Neopla^t c P sesses Ed 3 1928 
' Arch OtoWryngol 20 3“^ tSeptcmbeiy 1931 
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Ilvstologic exammatjon usually rtieals normal thjroid tissue with at 
tunes some changes of a cotioic] or pilrench^ matous nature 
DiSerenUa,! Diagnosis —Lingual thjroid tumor should be difTeren 
tinted from other benign tumors such as angioma am>loid tumors 
cj’sts, fibroma, papdloma, gammata, liyperplasias o5 the Imgaal tonsil, 
lipoma, epithelioma and lymphosarcoma The diagnosis is proied bj 
histologic examination of an incised portion 
Treatment — Simptomlcss intralmgiial thiroid does not need to be 
remo\ ed Tlie presence or absence of other th j roid tissue m the uormal 
location should be determined lieforc remoiing the lingual growth a": 
the remoial of the lingual th>roid has been folloned bi m\-xedema md 
tetan> 

Surgical interiention should be restned for those cases presenting 
dj*sphagia and dyspnea Surgical diatherm> with an electrocoagulating 
current has been used m recent jears for removing enough of the gland 
to rebel e the mechanical obstruction 
External operations such as a lateral phanngotomi bv either the 
suprahi oid or suhbi on! routes ba\ c been emploi ed m extreme cases 

CAROTID BODY TUMOR 

Tumors of tlie carotid bodi arc rare Viole' states some 2o0 ca«es 
have been reported m the past fifti jears 
Ehology —The cause is unknown It maj occur at anj age and in 
both sexes ecjualJi A numlier of familial cases hai e been reported 
Pathology — \ccorrling to Fwing* a carotid bodi tumor is a tipe of 
alieolar perithelioma hut differing in some details The firmh at 
tached solid growth is usiwlli unilateral and grows at the bifurcation 
of the carotid The tumor is smooth, round or oi al, and slightlj com 
pressihle According to Gratiot,* from 15 to 20 per cent become localli 
malignant in a late stage 

Symptoms —The slowh developing tumor is usualh svmptom free 
for vears except for the external swelling below and posterior to the 
angle of the jaw In a later stage pressure of the growth mav caii’=e 
hoarsene&s cough tinnitus, nausea or possiblv localized pain 

The differential diagnosis should be made from the various tvpe« 
of Ijonph node enlargements, branchial clefts, aberrant thjToid, lipoma 
omimaligQant growths . 

Treatment —Treatment is bj surgical excision Ligation of toe 
common carotid mav be necessarv 

BENIGN GIANT CELL TUMOR 

The benign giant cell tumor is a low grade, neoplastic growth, usualK 
single, affecting the epiphv sis of the long bones as a rule but c-ases have 
been reported m which the maxilla, ethmoid, sphenoid temporal ana 

I Am Otol Rhinol and I^ijngol S3 589 {‘September) 1W4 
> Neoplastic Diseases 10*0 
* Sure Gynec and Obet T7 177 1913 
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frontal bones lia\e betn iiuohed in that order of frequency l\attJes‘ 
m a rcA lew of the literature found se^en cases of giant cell tumor of the 
ethmoid 

The cau'c of a giant cell tumor is unknown Among other theories 
It has been attributed to trauma or inflammation of the bone It is 
more common in females and iisualK appear^ m the second or third 
decades of life 

The coiir«e is jirogrc-suc, ho\\c\ir, sjxmtaiieouh cures are sometimes 
obsened Metastasis does not •niiir Death i** iisinllj from hemor- 
rhage or secondary inhttion Most ciMS <an bt controlled irradia- 
tion therapj 

MIXED TOMOR 

Mixed tumors iisti ill.\ found in the p irotid gland, maj occur in some 
instances in carious parts of the nose and the throat such as the pahte, 
tonsil, plnr\n\ nisophir\ri\ lirMi\ sinuses stibin ixillarc hmph 



1 K. i2ii — Muni tumor ( X ^00) I lie epithelial icIU are surrouiiilc-d I > u mucoid 
connecliie tiviic l)n the riehl cartilace is rfo’pnt 

nodes, lips, cheek, iicck I icnnial gland, etc Sonnenschein,” m 1930, 
found about 50 cases with incohement of the soft palate 
The theorc of einbrjomc displacement is the commonlv accepted 
explanation of the origin of these tumors Kwing does not classify them 
as true teratomas The iiiucuus tissue ind cartilage mac decelop be 
metaplasia, from gland epithelium 

The} may occur at any age and in either sex howecer the majority 
occur during the fourth decade 

* Ann Otol llhiiiol ami Larjtoeol 212 (March) 1937 
*Arch Otolaryngol 11 137 (February) 1930 
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Tlie mjT[0nnt0U3 form has a teadencf to recur after removal assum 
mg maiiginnt cinracteristics 

Pathology —The neoplasm as a rule is a smooth hard circumscribed 
and somewhat moA able growth with a non ulcerated surface Tumors 
mth much cartilage are of firmer consistency than those contamine 
mucus which may be somisohd or cy-stic The tumors may fill tbe 
j>hapn\ or nasopharynx pushing the palate forward Tumors of the 
hard palate may extend into the nose or antrum and produce a hard 
swelling of the cheek (New) 

Microscopicallv the tumor is thought to consist only of ectodermal 
elements (Bojd) and in one place or another the following elements 
usually arc found (1) masses of epithelial cells often showing glandular 
arrangement (2) mucoid ‘connecti\e tissue with evident production 
of mucin (3) "cartilage, and (4) lymphoid tissue The tumor epithelial 
cells produce mucm and this constitutes the mucinous connective 
tissue ’ A cartilage like appearance is produced by the more homo- 
geneous myxomatous connective tissue From this point of view the 
mixed tumor should more correctly he called a benign epithelial growth 
with mucoid degeneration which results m the production of a hyaline 
material like cartilage ' 

The question as to w hether these tumors are benign or malignant has 
not been fullv deculcd If incompletely removed the my’xomatous type 
tends to recur 

jrcFarland' m reviewing 300 mixed tumors of the salivary glands 
found G9 recurred There were 13 fata! cases Recurrence occurred 
from 0 to 47 years after operation 

Symptoms —The s\ mptoms are those of a slow growing mass usuallv 
painless or with slight discomfort in the early phase As the mass 
becomes larger obstructive symptoms such as difficulty m swallowing 
tinnitus or difficulty m bn tthmg may supervene Ulceration is absent 
except in a v ery late stage w hen an extension tlirough the capsule mav 
occur 

Treatment — The treatinmt is complete removal with the capsule 
According to AIcFarland the removal should be postponed until the 
tumor IS the size of a lemon as the smaller tumors recur more rapidh 
New advocates removal as soon as the diagnoses is made if complete 
.aflvw?J . 1 ? ^asdiif* Jif Jthese tumors m^v be remov ed through 

the mouth Incision is made over the growth and the growth 
out with the finger or bv blunt dissection If the tumor is friable and 
fixed, it may have to be removed by morcellation If the tumor is large 
and fixed an external operation through the neck may be neces-^arv 
usii illv after ligation of the external carotid artery 

The cauterv or diathermy should be used on anv suspicious areas 
tliat are left If tlie tumor is so extensive that removal is impossible 
It mav be clestrov ed by the cautery or diathermy w ith the supplemen 
tary use of radium or roentgen riv 

‘^urg Gjnec aiulObatet S3 4a7 1936 
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CYLINDROMA 

Cjlmdroma is a special t\pc of mixed tumor somewhat similar to 
basal cell carcinoma It is most frequentlx found in the sali\arj and 
lacrimal glands but has been rcportetl as occurring in the nasal sinuses, 
pharj nx, trachea and lungs 

The slow growing, locallj malignant tumor is encapsulatetl, sessile 
and coaered b\ an intact mucous membrane There is a rnarkefl 
tendency to recurrence 

Treatment is diitliermic iMision followed bs ruliotherapj 
MELANOMA 

Malignant melmoma of the nose and throat is rare Ilmgertz* in 
I93S coik'ctc<l 50 cases including his own Kaplan* reports 2 cases 

Melanoma is a pigmontwl tumor arising from specific racsoblastic 
cells, the chroinatophorc or from tactile or nerse cells of the epidermis 
(Ewing) 

Malignant melanoma of tlie nose maj in\ohe the septum or lateral 
wall including the turbinates 'fhe lesions appear as a black soft mass 
which bleed easily on touch 

SjTnptoms arc epistaxis and obstniction to breathing Metastasis 
occurs m about 5(1 per cent of the cases 

‘ Acta Otobryecol SuppI 27 pp 1 lO^S 
* Arch OtoUtyntoI 35 S5 (January) IMS 



CHAPTER WXn 

MAI ICtN W 1 NEOPLASMS OP THE LAIiAW 
CARCINOMA OF THE LARYNX 

Etiology —Carcinoma of the larjn^ occurs m about 1 8 per cent of 
ill loaliginncies of the bod^ Carciitoina forms about 98 per cent of 
tlie malignant tumors of the lirjn* About 96 per cent arise from the 
stratified surface mucous membrane of the lar^'nx and consist chieflj 
of the sfiuainous colls uhidi form tvpical squamous-cell epitheliomas 
or acanthoinis Af out 2 per cent of epitheliomas of the larMix are 
basal-cell tumors \bmit 1 per cent of carcinomas of the larjiix are 
papillary cirtinoniis \boiit 1 per t%nt arise from the mucous glands 
m the larjruv and arc known as, idcnotarcmomas 

Pncticall^ all aircinouias of the lvia\ ire of the adult squamous- 
cell \ariet\ Tiitst 'iquiino«t><‘cU growths are characterized bj Mow 
grow til (lilitor\ extensi n indusiilh ire irndiaticn resistant 



I o 3 —Two t>pes of ®arl> r 

TIu. exciting cause of malignant neoplisms of the lar\ nt is not known 
Chronic inflimmation of the lanux seems to be i factor as the statistics 
show that families lia\ ing a hrstoiw of malignant grow ths are more often 
attacked in the larynx when subject to chrome mflammation Papillo- 
mas keratosis and leukoplakia are noted as predisposing to a cancerous 
condition as well 

As other possible predisposing causes xocal abuse the irritant 
of tobacco and ingesting hot drinks and food haie been mentions 
Tucker found excessi\e use of the xoice a factor in 41 per cent of his 
cases and the excessn e use of tobacco m 12 5 per cent 

Heredity — Hereditx is a factor m manj cases of cancer of the larjux 
as m cancer m other locations 

Age —The age at -which malignant growths of the larjnx appea 
\ anes somewhat with the vanety of the cancer Sarcoma often occurs 
(518) 
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m the \erj \oung It is hotte\er more frequent m joung adult life 
Carcmoraa occurs chief!} between the ages of fort\ and SL-rt} but ma> 
be found in nre instances in \erj }ouog adults 

Sex.— Intrinsic cancer of the lar}Tix is about ten times more frequent 
in men than in women Fxtnnsic cancer (excluding the postcncoid 
form) IS onh occasionall\ seen m women 
MacKent\' as well as other obseiaers haie found larj-ngeal cancer 
in the ^oung more common in women than in men the reaerse of the 
ratio in later life \\ hen present cancer of the lar\ n\ m the } oung seems 
to lie highh malignant 

CiviUiatioii.— Tlic conditions in life ‘^eem to influence the occurrence 
of malignant growths of the hr\nx the ci\ihzed nations being more 
often afflicted than the uncixih/ed 



A B 

t lo J S —A Care noma of enter or l>al( of the left oral cord V beginn ns nt at on of 
the antenor eomm u re it prwent R extent e intnns e earc noma of the larynx 

Pathology -“-Cancer of the larvnx is usualK chasifiid according to 
the situation as intrinsic extrinsic subglottic and mixed 
Intrinsic c-incer has its ongin in the ^ ocal cord» the \ entncular b inds 
and the t entncular pouches Extrinsic cancer of the lar\ nx arises from 
the ar}'tenoid cartilages the epiglottis an<l other parts contiguous to 
the lar}nx 

In intrinsic cancer the growtli dexelopa slowl} and extends with 
extreme reluctance b\ metastasis to the hmph nodes behind the stemo- 
cleido-mastoid and to the neighbonng tissues surrounding the larjTLX 
The mtnnsic form is the most common occurring m about 70 per cent 
of the cases It occurs most often in the anterior two-thirds of the true 
\ocaIcord the adjacent portions of the xentrides of the larynx and the 
antenor commissure It ne\ er appears on both cords simultaneous!} 
Chordal cancer may occur in the form of papillomas shallow ulcers 
or localized thickenings of the cord There is a tendenc} to shade off 
into the surrounding tissue without an inflammatory area around the 
growth Immobilit} of the cord is a fairly late sign The growth usuall\ 

* Arch Otolarynsof 2® 297 (September) 19S4 
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inf.ItrittH antrriorlN mcl extends to tlie posterior third onij uhen 
iNtinsnc if It sppcids to the intencr ommissure it usually extend 
to the ii))„l()ttie rcttion Intrinsic cincer seldom irises m the posterior 
< inmi sure i r m ll c inter in tenoul tissue^ It ss 1! dc\ elop occasionalK 
111 tilt itiitriclc uainIK on the under side of the false cords Cancers 
ori^untiii;, in the \entricuhr binds or m the \entricles form from 5 to 
10 per cent of tlic intrinsic cincers In this form early m\asion of the 
hnipli iindcs im\ occur 

Cliordil canars is i nilc do not imoUc the Ijmphatics in the earlj 
stage IS tlie cords In\e a len poorlvniphatic supply 

T he intrinsic circinomi is i rule is i squainous-celled epithelioma 
%\ith in occiSK ml bisal cclleil opithctioma Adenocarcinomas maj be 
encountered in the \cntricles 

The extrinsic cincers iisinlh arise from the epiglottis the arj epiglottic 
folds tl c nntcnoids the pinform sinuses the pharyngeal surface of the 



cricoid cartilage or as an extension of 
an intrinsic growth The% are almost 
alnais squamous celled epitheliomas 
with an occasional basal-celled carci 
noma fhe lymph nodes are imohed 
cirh The course of the disease is 
npjd and surgery seldom cures it 
A subglottic growth is located on the 
under surface and inner border of the 
local cord> or in the subglottic region 
Anteriorly it may extend through 
the cncotbjrTOid membrane or posten 
orly to the ary tenoids and the pharyn 
geal mucosa or superiorly into the 
larynx and the base of the epiglottis 
Tliey may become extensive before 


recognition As a rule they are squamous-celled epitheliomas 
The mixed form is usuilh m advanced or late stage of one of the 


preceding tyT>es 

In the beginning subsurface cancers have none of the foregoing char 
acteristics and the adv ance roav be considerable before they appear 
Infiltration into the muscles causing diminution in mobilitv of the 
affected cord may antedate any diagnostic surface change Fixifion 
of the cord indicates an advanc^ lesion with infiltration 

The Lymphatic Drainage ol the Larynx —The Ivmphatics of the 
larynx are of clinical importance m malignant neoplasms and infectious 
diseases of the larynx 

The ly mphatic trunks wbidi take tbeir source from the lary^ are 
derived from a network of radides whicli extend throughout the larynx 
beneath the mucous membrane This network is divided by a bon 
zontal plane at the level of the vocal cords into a supraglottic and an 
infraglottic portion The supraglottic portion includes the 
of the epiglottis arytenoids ventricular bands ventncles and vocal 
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cords The network of ^cs.seIs is continuous throughout these ^^e^s 
()\er the upper portion and posterior surficc of the epiglottis the net 
work IS fine and tlie meshes are far apart In front and lower down 
especialh at tlie sidea the meshwork is denser and the strands thicker 
Over the arvtenoids \entricular bands and throughout the aentricular 
pouches tlie hinph channels are thick and closelj woaen In the \ocal 
cords howc\cr the network is \erj fine and more sparse than in anj 
other part of the lar\Ti\ The infraglottic network is finer tlian that 
ahoa e the \ ocal cords hut h\ no means as fine as that of the cords them 
sthes The Ijinph from thest, radicles is collected into trunks whicli 
lta\e the lar\ngtal ca\it\ at certain definite places 

In the upper part of the laraaix the onh place of egress is tlirough the 
th\ roh\ Old membrane 1 he Kanpli of the upper netw ork assemble 

m the MciniU of the ar\ epiglottic folds into st\tral trunks three to 
SIX m nurnlwr which leave the 
larj nx through tl e ahov e-meii 
tioned membrane near the superior 
tlnroid artcrv a corresponding 
group being on either si<le of tl e 
larvTix 

These trunks course outward 
and backward more or le s in rela 
tion to the superior tin roid arttrv 
to the carotid region and tormi 
nate in nodes winch he along the 
surface of the internal jugular vein 
at the level of the bifurcation of 
the carotid The upper trunk of 
this group often runs backward 
after emerging from the thjTO- 
h>oid membrane along the hjoid 
bone to the tip of the lesser cornu 
and thence outward to a node 1^ ing 
on the inferior aspect of the pos 
tenor bellv of the digastric muscle 
The lower trunks of this group 
maj run b} a lower course out 
ward and dowaiward into nodes 
in the chain Ijing on the surface of the interna! jugular vein below 
the lower border of the lateral lobe of thethjroid gland (Fig 130) 

The collecting trunks of the infraglottic network are div ided into an 
anterior and a posterior division The anterior division consists of three 
or four small trunks which pierce the cncothvroid membrane m the 
median line and terminate in small nodes which he in the median line 
at uncertain locations The uppermost of these is fairly constant and 
lies in the V shaped space of the cncothyroid membrane formed bj the 
inner border of the thvroid isthmus and a third on the anterior sur 
face of the trachea These two are denominated respectively the pre 



F o 330 —Schema of the lymphat c flotf 
from the supragtott C and the tnfTa''Iott c 
rce ona of the laryiuc The nodes of the 
aupraglott c reinon flow nto the posterior 
eba D while (he infraelott c nodes flow 
nto the anterior cer cal cha n Th s s of 
d agnost c e gn flcance a determ n ng f a 
cancer is supraglott c or nfraglott c 
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tli\roid and tire pretracheal nodes Ihej maj reeene trimls from the 
nntenor infnglottre group Lffercnt trunks from these nodes run to 
the before mentioned cliam l\ing on tire anterior eatemal surface of 
tlie internal juguhr \cm 

In the posterior duisions are three to fi\e mfraglottic collecting 
trunks uhicJi penetrate the cncotracheal membrane at or near the line 
of junction of the cartilaginous and membranous portions of the trachea 
and run into a clnm o! Ijinph nodes two to five m number whichle 
along the course of the recurrent larvngeal ner\ e known as the recurrent 
cliam From these nodes run \c35ds communicating with the lower 
most nodes of the internal jugular chain and a few to the supracla\icular 
group 

The Ijmplntic drainage from all parts of the larjmt thus eventuallj 
lends into the chain hmg under the stemomastoid muscle along the 
surface, of the internal jugular vein or into the supraclavicular group 
The prclarjngcnl prcthjroid and pretracheal nodes are mere inter 
cepters of the current on its wav to the eleeper nodes 

rhe spread ( f infection or of malignant neoplasms from either the 
supracordal (glottic) or infracordal region is to the deep Ivmphatic 
nodes along tl e intcniil jugular vein beneath the stemomastoid musde 
or m other wor 1 to the same K mpliatic sv stem into which the tonsih 
ilrain In infectious Mid idvancevl mah'm'iut processes of the larvia 
the deep cerv ical ti xle nh ng the internal jugular v ein and beneath the 
stemomastoid nui cic are enlargcrl 

Symptoms —The oarhe t svmptoni mav be onlv a hoarseness inter 
rnitteiit or constant later tl c chief svmptoms are Continued hoar e- 
ness without other kmowii cause local discomfort 111 thelamit sight 
impairment of the v ocal cord on the affected side 

The hte Hsmptoms and signs are aphonia dvsphagia d\«pnea paui 
111 the ear fetor hemorrhage salivation hmph node involvement 
ennention cachexia and sn immovable vocal cord 

As edema develops and the growth enCToaches upon the lumen of tie 
glottis di spnea of greater or less inten^itv maj embarrass the patient 
Cough increasing w ith the progress of the disease is usuallv present 
The expectoration is at first similar to that in chronic larvTigite. and later 
IS admixed w ith purulent secretion and w ith blood m the ulcerativ e stage 
Dj-sphagia or difficult deglutition is a late sv-mptom m the intrinsic 
varietj of the disease If honerver theprunarv cancer is m the pharjux 
or tile esophagus it mav appear at a much earlier period 
The enlargement of the Ivmphatic nodes of the neck is a late svjmp- 
tom onK occumng after metastasis of the tumor has taken pa« 
Epithelioma is often attended mtli a verv tardv enlargement of tlie 


Ijmph nodes j 1 ni 

Diagnosis —The diagnosis of carcinoma of the larvnx is made iro 
the svmptoms and appearance of the larvnx as viewed bv mduect or 
direct larjmgoscopv and from a section of the tissue taken bv btopsv 
It seems to be the consensus of opmion that a biopsv is harmless 
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growth IS reiiio\ed immediately afterward Howe\cr Isew and Hetcher’ 
as the result of microscopic eTammation of 100 larynges remo\ed for 
carcinoma of the Iar\-nx found tliat when biopsv Ind been done some 
time before actual rcmo\al of the laian^ there was a slighth greater 
incidence of microscopic extension 
The biops\ specimen should consist of a portion of the grow th includ 
mg an edge of the normal and a portion of the base of the lesion If 
the report is iiegatne in spite of the suggestne clinical appearances 
another specimen should be secure*! 



Fia Sai — '^pev m^n forrcpi t p to fit unnenal bandle 1 be b de jam n II h (c into a fiat 
lateral wall The eroas forma the Itottom of a baaket to hold the t aaue rerao> ed 

Ihe microscopic diagiio i-. w not alwa\s positne for cancer as the 
typical cancerous growth ma\ be tlecph seate*! beneath the mucous 
membrane \cgatn t rt ults should not necessanh be taken as final 
Differential Diagnosis C mcer of the lar\ nx sliould be difTcrentiated 
from Chronic larvTigitis stpliilitic lartiigitis tuberculous lartngitis 
penchonditis Iwiiign ncop*isins of the lartnx prolapse or hernia of 
the Nentncles and unilatora! larxiigca! par ih sis In rare instances 
scleroma blastomvcosis Inperkcratosi'. and paclndermii lartngis 
'•hould ht txcluded VII c «ses t f lioarstmxs of doubtful etit logs hould 
base a Kalm or similar test to rule out tphili and a cheat rcentgeiio- 
grim riit latter will tlimiiiate pnman tuberculous It*M)ns if present 
md will retell iii\ lung metista is from a lart-ngeal msplisni In 
doultful cises I biupst should be done 
In chronic laryngitis tlit hoarseness while present m both chronic 
laryngitis and carcinoma is not as persistent is in carcinoma Ihe 
\oice is husky upon arising but liccomes clearer during the da\ In 
the hyperplastic \ anett there arc discrete enl irgeinents of the mucosa 
but tliet do not hate the distinct nodular surface which is present in 
carcinoma In chronic lartngilis the tocal cords are freely mot ible 
in both abduction and adduction whereas in late carcinoma one o^ the 
cords IS immotable Ulceration is seldom present in chronic lartngitis 
In st'philitic lartngitis the hoareness is low pitched and brasst 
or rsiioous .w iinrsoter In csrciBOisa cS the hir^o\ it is- higher /vteiifd 
and softer in character indeed it mat become aphonic m the later 
stages The cords are freely movable in syphilitic lartngitis as a rule 
Pam and discomfort are usually absent in syphilis The bistort of the 
case and diagnostic tests usuallt clear the diagnosis 
Tuberculous lartngitis is charactenzed by hoarseness and pam and 
when perichondritis is present by fixation of one or both vocal cords 
In carcinoma one cord onlt is intolted except in the ter\ late stage 
A pale edema around the arytenoids is frequently seen in tuberculosis 
This is not found in cancer or syphilis The history and the examma 
•Jour Am Med Assn 99 1754 (No ember 19) 1932 
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tion of the lungs and sputum render the dngnosis so cleir that malir 
inney is practicil^ excluded * 

Benign neoplasms of the xocal cords (the most frequent site of intrin 
SIC malignant neoplasm) are diaractenzeil b> hoarseness though pain 
and paraljsis of the larxngeal muscles are usually absent 
'Ihe cells of the nnhgnaiit epithelial tumors are characterized bj a 
dixersitj of outline oxal round etc The nucleus is always large and 
innj be single or multiple staining well with basic djes Blood xessels 
irc distinct A papilloma is an outgrowth of epithelium whereas a 
t aremoma is an ingrowth of epithelium 
Prognosis — Ihe expectanev of life in the axerage ease of untreated 
cincer is approximately two >ears The prognosis depends m a large 
measure upon the carl} recognition and surgical remox al of the diseased 
tissue 

Statistics ln\D shown a remark ible increase in the apparent cures 
oht lined in recent \ ears lioth hj KriTigofissurc and total larx ngectom} 
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In those cases diagnosed and operated on m the earlj stage when 
the lesion is confined to the anterior third of the \ocaI cord the prog 
nosis IS good as cures are reported in about 80 per cent of selected cases 
when operated by larj ngofissure In those cases operated on in the 
late stages the prognosis is bad Total laryngectomy is attended with 
gjeater shock and a higher raortaliti than the more limited operations 
It should be remembered howexer, that this method of operating is 
usually adopted in the more advanced and hopeless cases 
Cell Types —The histologic grading of tumors according to their 
degrees of malignancy by Broders method seems to have a 
relationship between the cell tj'pe of tumor and the prognosis The 
points taken into consideration are nnaplasia bj'perchromatism an 
the number of mitotic figures Tlte formation of epithelial pearls or 
presence of much fibrous tissue is evidence of less malignancy At l^s 
we can differentiate between two extremes that is the low grade malig 
nant squamous-cell caremoma and the high grade anaplastic type wi 
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numerous mitotic figures The great raajontv of cases fall m the large 
intermediate group 

In man} cases of carcinoma of the anaplastic t} pt extensn e metastasis 
maN occur earl} whereas in those of low grade malignanc} }ears ma} 
elapse wathout an\ c\ idcncc of in\ oh ement of the regional l}Tnph nodes 

I he cell taTic of a tumor should be considered in conjunction with tlie 
age of the patient the location and extent of the lesion and the duration 
of the disca<!e in iletcrmining the prognosis and the form of treatment 
to be carried out 



SARCOMA OF THE LARYNX 

Ebology —Sarcoma of the laranx is \cr} rare as mam neoplasms of 
the larjiix former!} thought to be sarcoma are considered of epithelial 
origin at the present time Tigi' reports out of 717 cases of malignanc\ 
of the lai^Tix encountered at the Ma\o Clinic onh 4 cases of sarcoma 
were seen 

When present sarcoma of the Jarjnx has been found much more fre 
quenth among males than among females JTlie m^JO^lt^ of the cases 
are o\er fort\ }ear3 of age 

The etiologi of «arcoma of the laraoix seems to be the same as that of 
caremoma and will not be reaiewed further 

Pathology —Sarcoma ma\ originate in an% portion of the lar% n\ but 
is most often pnmar\ m the \ocal cords especiall} the anterior half 
Ihe subglottic region is state<I ba «ome wnters to be the most common 
site 

Tlie neoplasms are ptduiicii! iteil as a rule The\ ma^ be lobulated 
Ulceration does not de\eIop onlinar} Sarcomas of the lar%*nx as a 
rule ha^e greater teudeiic\ to le localized than carcinomas and haae 
less tendenca to infiltratt or to deaelop metasLisis 

The spindle celled sarcoma is the tjqie most frequent!} found Fibro 
* Arcb Otolaryngol 18 *’1 (July) 1933 
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angio-uUnosarcoina c^iondrosarconu fibro mvosircoma and Ijnipho- 
sarcotni ire mirequpnt 

Under tin. microscope a sdraima usmll> appears as a rapidly growing 
mass of cells These cclh show all forms and shapes but as a rule are 
uniform inonomiilcar and ^la^e no orderU arrangement at all TTiereis 
\eri Iiftlt fibre us stroma and the blood Nessels possess \erj indistinct 
H alls so tint cIjnicalK hemorrhage is frequent 



ll 331 — I*<»luncu1i»lcd Mrrofnii ol Fc Jjs— \eH of tbe nJeno bhH«» 
tho larj n» irro» frnm the left entr of the pe»luficulated sarcoma of the Jarjo* 
lar bin ) The peduncle was luHular and compoeed cl 
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Fig 336 — F btosarcoma (X 400) The predoin nant cells 
fibroblasts The te«a are fxis fonn and may he large or small 
ma! gnant M tot c figures are vis Me 


in fibrosarcoma are ih* 
The small cells are more 
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Symptoms —The sj inptoms of sarcoma of the larj iix are, as a rule, 
insidious m onset Hoarseness dc\eIops earl>, usually in cases in ^\hlch 
the ncophsm is situated in the region of the glottis Dyspnea and res 
piratory difficulty occur as the tumor cniaiges Dysphagia may be a 
prominent s\inptom if the growth maoUcs the epiglottis or a portion 
of the superior laryngeal border However, pain or discomfort in the 
throat IS as a rule, absent or not a prominent feature 
Diagnosis —The tumor should be differentiated from a benign growth 
The absence of cervical Ivmph node enlai^ment in the presence of a 
rapidh growing and usualh pedunculated tumor mav lead one to 
believe the tumor is non malignant 

\ positive diagnosis is possible only from a biopsy 
Prognosis —The prognosis m sarcoma of the larv nx in general is 
better than m carcinoma since a higher percentage of sarcomas are 
pedunculated and there is less tcndeiiev to infiltration and metastasis. 
Treatment —The treatment of sarcoma of the larvmx depends on the 
situation mcthofl of attachment tv pc of growth and its activitv It 
inav be removed bv thvTOtomv followed bv surgical diathermv and 
irradiation In more evtensive involvements a two-stage operation is 
advisable (Figi) I’rchmmarv traclicotoinv is performed followed by a 
later thyrotomv I \tcnsive tumors are removal bv larvngectomv 
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In^cations — Tlie surj.inl removal of a imlignant gron'tbof the Ian ht 
li inuicatcti if there is a reisonable chance of removing the tumor (and 
metastasis if present) in its entiretv 
Types of Operations — \ariou3 surgical procedures have been pro- 
posed for the difTcrent tiTies locations and extent of malignant growths 
of the Iar\Ti\ 

\s a rule reliance should lie pKce<l ujvon "v larjugofissure or a total 
hrjngectomv in most instmces 

J«ir\ ngofissure is indicsled tn earlv intrinsic cancer limited to a small 
growth in the middle or inter or third of the cortl or to growths m the 
anterior commissure If the growth has reached the postenor commi?- 
atire even larvmgectomv vields poor results 
Lirvngofissure is inadequate if metastasis has occurred or if the 
growth Ins extended to the thvToid irytenoid or cncoid cartilages as 
sufRcicnt remoMl of the surrounding normal ti^e is not possible bv 
this method \1 o m cancer of the epiglottis arj epiglottic fold or in 
lesions originating m the mfnglottic portion of the larj-nx larv-ago- 
fissure is contraindicated 

V growth m the anterior commissure of low grade malignancj should 
1 e taken care of Jackson s technic m which a tbvTotom' is performed 
with removal of the diseased tissue 
Lanmgectomv should be done id selected cases if a recurrence has 
occurred ifter a hrs-ngofissure m subglottic growths in extensions to 
or in involvement of the ventricular Iwnds or ir\tenoid:> 

\ one stage hrjTigectomj OI^cKentv Babcock etc ) mav be done 
unless 1 preliminary tracheotoinv is ncx^essarv for the relief of dv pnea 
Partnl larvngectomv (thjTOcbondrotomj of Sir St Clair Thomson) 
with wide excision of the aflectefl part mav be performed on patients 
who refuse larvngectomy or where the general condition does not permit 
i total larvngectomv New’ advocates a two-stage thvrotomv tn ca'es 
of carcinoma of the lirvnx whidi ire considered bad risks 

Ciccmnma of the ajrveqiglotfic folds irvtenoids postcrtcoid area and 
pynform sinuses eontnindicite a larvngectomv as a rule as intrimjc 
growths that hiv e extended to these areas render the growth moperahle 
in most instances Other contraindications are cardio-v ascular disease 
tuberculosis nephritis and diabetes Radiation rather than laryngec- 
tomv should be used in these cases as a rule 

The endoscopic remov a! of cancer of the larvnx is justifiable when tne 
extreme tip of the epiglottis is involved in an earlv small mahgnar 
growth riie entire epiglottis is amputated A low-grade cancer 
definitelv limited to the epiglottis can be removed bv performing a 
* Arch OtolsirogoL, 9 533 (Slay) 1929 
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preliminan tncheotom\ Then b\ means of i I\ntli suspension 
apparatus t}ie provtli is reino\ed b\ di'ithcnn\ under direct MSion If 
the growth extends liter ill\ to the irvepiglottic fold and the an tenoid 
region, a subhxoid phar\Tigotom\ is a better procedure (New*) A 
pbarMigotoinx max be performed through the thxTolnoid membrane 
after dixision and retraction of the h\oid bone or as a lateral pharxn 
gotomx In some cases a window isremoxed from the tlixroid cartilage 
on the uninxohcd side permitting the growlli on the opposite side of 
the lamix to be destrox ed w ith surgical diathermx through this opening 
A cancerous inx asion of the cen ical Ix mph nodes usuallx contraindicates 
surgen 

LAEYNGOnSSURE THTROTOMY 

Jackson’s Operation Anesthesia General anesthesia as a rule is 
tinnccessarx for larxngofissure If gixen the intratracheal insufflation 
of ether is best Jackson* u'es local infiltration with procaine solution 
until the cartilage is exposer! and the external penchondrmm incised 
Then through the incision made in the cncotlnroid membrane gauze 
sponges saturated with 10 per cent cocaine «olution are in«erted If 
preferred procaine «olution can be injector! between the mucosal surface 
and the penchondrmm \ «e<Iatixc gixen one and a half hours before 
the operation permits the cfTect to liaxe worn off bx the time the opera 
tion IS finished so that the cough reflex will haxe returned 
Incision central skin incision is made from the thxruid notch to 
just below the cricoid Flaps are not di-» ccted or tbi larxnx is not 
skeletonizetl Tlie inrision is camtxj down to the cartilage Ilemo 
stasia 13 seaired \ trinsverst iiuision is made in the cricothxToid 
membrane and two small ^pongCb saturated with 10 per cent cocaine 
solution arc passed through thi> opening bx meins of forceps and 
kept m contact with the interior muco a about two minutes 
The external perichondrium is incised in the mid line A hand or 
rotarj saw is u erl to cut through tl c thxroid cartilage in the mid line 
so as not to go through the internal perichondrium In using the saw 
care should be taken to not let the saw heat If the growth is in the 
middle of the cord the shears max be used to cut the cartilage The 
lower blade is in«ertcd through the incision of the cncothjroid mem 
tefneta’icmg care Viiat cattmgTsiiol done \uwicrAliie inx o’ned 
Elevation of the Internal Penchondnum — Tlie penchondrmm is elex ateil 
slightly using the point of a special Jack«on tenaculum to hold the edge 
of the cartilage on the side unimolxecl or least inxolxed Dissection 
IS earned back bexond the extent of the growth Tlie thxroid wing on 
this side IS now held back xxith a retractor using care not to let the 
retractor slip or some of the external perichondrium max be remoxed 
causing a necrosis of that portion of the cartilage At times it is neces 
•^arx to extend the subpenchondml dissection to the arx tenoid cartilage 

* Xrch Otolaiyrgo? 24 485 (October) 1036 
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(>.{0 SURGICAL TREATMBST OF CANCER OF THE LARYSZ 

Exmion of the Growth —The growth ts excised with a wide area of 
normal tissue A portion of the ventricular bands maj be included 
even though onh the cords are involved An ample area of the sub- 
glottic normal tissue should be included 
Closure of the Wound —The soft tissues are closed The skin is cloced 
witli clamps silkworm gut silver wire or non-oxidizable steel wire 
A stnp of iodoform gauze secured with a suture maj be placed m the 
lower angle of the w ound A second strip of gauze maj be placed m the 
middle of the incision down to the cartilage This later dram is removed 
in tw entv four hours The low er angle of the w ound is kept open until 
the incision in tlie cricothvroid membrane closes 
A light dressing of two or three lavers of gauze is applied 
1 racheotomv maj be required if necessarv to pack the larjnx on 
account of hemorrhages or for other reactions in the larj-nv 
Sir St Clair Thomson dissects the thvroid wing on the affected side 
free of perichondrium internal^ and etternallj and excises the freed 
portion of cartilage This gives good exposure of the inside of the larjni. 

Two Stage Thyrotomy —The two-stage thvrotomv is advocated bv 
New* in carcinomas of the lanmx which are considered bad nsks 
First Stage — One-bilf per cent procaine is infiltrated into the median 
line of the neck from above the hjoid bone to just below the cncoid 
cartilage and down about the h>oid bone and laterallv to the thvroid 
cartilage The incision is then made in the median Ime and tbehvoid 
bone divided The ends are retracted laterallv bj means of sharp 
retractors The muscles are separated from the antenor portion of the 
larj'nx dowm to the cricoid cartilage The wound is then closed with 
dermal sutures 

Tour dajs later a small opening is made into the cncothvTOid mem 
brane or by removing a disk from the cricoid cartilage into which a small 
tracheal tube is inserted if necessarj to maintain the opening 
Second Stage — About four or five davs later under block para 
vertebral anesthesia the wound js opened and the dlv^ded endj of the 
hjoid bone retracted The upper end of the thjToid cartilage is packed 

offanddividedbj meansofasaw The cricoid cartilage is not disturbed 

The thjTobjoid membrane is partiallv divided m the median Imc 
for better exposure The laryngeal growlh is remov ed bj diathermic 
dissection 

The thjTohvoid membrane is closed and the muscles sutured over 
the thvroid cartilage \ split rubber tube is placed at the lower end of 
the w ound and left m place for fortj -eight hours 

LARYNGECTOMY 

Anesthesia —Local anesth^ia is usuallj used b> infiltrating 
and tissues of the neck with a I per cent solution of procaine k basal 
anesthesia of avertm per rectum supplemented bv the intravenous 
injection of sodium penthotal i used m addition bv most larvngoiogis 
« Arch Otolajyneol 9 53S OI»y) 
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Incision— A imd Imt incision is nndt from the lijoid bone to the 
sternil notch 

Division of the Thyroid Isthmus — Flie cntoid cirtihfjt nnd the thiroid 
isthmus just btloM the tricoid cartilage are located and the thiroid 
isthimis IS sticrwl claniped and sutured I his exposes the tnchev 
for po sible trachcott ms if ncccssari 

Skeletonisation of the Larynx Tlie steniohjoid stemothsroid and 
thiTohjoid muscles are separaterl m the mid line The insertions of 
the stcmotluToids and the tlnrohxoids into the tluToid cartilage are 
separated from the thsToid cartilage b> suhpenchondrni dissection to 
preserve their continuitv (Jackson and \orns‘) The inferior eon 
stnetor and other muscles of the phamix are also severed from the 
thvroid cartilage The larv-nx must Ik? frccrl down to the esophagus 
on both sides 

Tlie skeletonization of the larviix nn\ he done subpenchondrially as 
described b\ C rowt and ]3ro\Ios* if the growth Ins not reached the th\ 
roid cartilage 

Resectioa of the Hyoid Bone Tlie livotd bone is usually removed or 
partially rcserti'd whuh gives a wider spue to work and facilitates 
the repair of the c oplngus it i lattr stagt < f the operation 

Severing the Trachea - Flic tnchci is scvtrtal between the first and 
second nngs as a rule ind tht severed stump sutured to the skin with 
a temporarv suture \n inner t innul i is inserted into the tracheal 
stump to prevent secretions from running into it Cunning* leaves a 
tongue of trachea m tlio shipo of an inverted epiglottis to act as a 
dam to prevent bliid fr<m tntvrmg the trachei ind as n solid wall 
above the tracheal opening when the wound is tio ed 

Separating the Larynx From the Esophagus 1 lie 1 irv n\ is separated 
from the esophagus from Ik low Wien tin superior coniua of the 
thvToid cartilage are n ichcd tluv ire dissetteil free or amputated 
The superu r larviigeal vessels entering the thvrohyoid membrane 
antenor to the cornua md ibove the edge cf the thjToid cartilage are 
ligated 

Opening of the Pharynx — The pharyoix is opened in the posterior mid 
line Each side is incised just above the arvtenoids and postenor com 
missure to the v alleculae 

Removal of the Larynx —Special clamps (\ asconcelors Barrett*) may 
be applied to the pharynx before it is opened to facilitate the removal 
of the laryoix or Kellv clamps raav be placed across the base of the 
tongue between the tongue and the epiglottis on each side The 
remaining attached portion of the larynx is then separated and the 
lirvTixremivtd 

Closure of the Pharynx — Ihe upper openings m the pharynx and the 
upper end of the esophagus are closed in the mid line using inverted 

LarjTiKOScope 65 198 (May) 1945 
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interrupted sutur^ of fine silk or fine siher wire A sterile small si 2 e 
Jutte tube should be passed through the esophagus into the stomach 
with the proximal end in the phamix where it is later on brought 
forward throiigli the nose 



ilf 3J" Orton a 1ar)ni;eclom> lule « I cUk « exton on for srt fi sllaryni 

11 0 supporting tissiioH irt tioscti 1 1 n cans of a second tow of inter 
rupted sutures of fine wire iiivertiiig the mucosal edges into thephanar 
Hie sternohToi 1 or omoh\< 1 1 muscles are ticked os er the suture lines 
for reinforcement 

TJie trachea is now sutured to the skin using bej\w linen or wire 
sutures 

The trachcototn% tube wTippetl with gauze co\ered with petroleum 
jellj or bismuth piste is then inserted 

Drainage and Dressing —Small draimge tubes are placed in tbe lower 
incision or the low cr 2 inches of the wo iml ina\ be left open for draimge 

Split pads of giuzc are placed in front of tbc neck and around the 
Iraclual cannula 
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MacKenty Techmc — The F shaped wicision of AlacKenU or the 
I>e ii'jCi! Ihe 1 shaped incision ns 
ind others is esjiecnlh useful The difficultn 
seture a prim ir\ muon it tin point where the two lines of the 1 


stmipht inid line incision imn 
ndioentcd 1)\ MicKtntx 
IS to 

cross otherwise a Iniioph in note'll 
fistula ma\ result 

Intritrncheal inhnlition anes 
thesi i man be used or i combin i 
tion local and pentnl anesthesia 
lb u chI In MuKent\ ina\ lie 
preferred 

ihe mid line incision lupins 
just below the h\oid bone and 
extends to the scconil rmp of tin 
trachea \Mien the lantcx lias 
been skeletonired the pauze is 
remo\ed from the orophanm 
and all secretion sucked out T lu 
intratracheal mb ilation tuf e is 
remo\ed 




at tbe lower border of the thjTo d made 
and tbe sc ssors blade ntroduced through 
a pieparBlory to tna'ic ng t'oe nc s on 
through the anterior comm asure of the 
th^ro d cart lage 


The trachea is cut through to the antenor esophageal wall and par 
tiallj separated posteriori} The "NlacKentt conical rubber tube is 
placed in the tracheal opening and the anesthetic is continued through 
this Bucklet suggests tlie immediate tacking of the trachea to the skin 
at the time of the tracheal incision which prevents leakage of blood into 
the chest and makes it possible to proceed without the formerly used 
rubber hose dam 


S'!! SVROWAL THE ITVb\T OF CIECEE OF THE LAKYE V 

InpopfnLi 



1 he ! ir\ n\ is ««parited from the cy)ph 
igtisIromWlon upi\ inltoapointWhin^ 
the anlcnoids Fhe llnrnh\oil mem 
hrmc i> «Ii\i(]e(l 

If tilt crowtli H intrinsic the larvnx is 
reniovc<l b\ cuttinf, close to the supenor 
boitlerof the thxroid nrtihge -Vfterthe 
hr\ nx 15 remo\ c<l the esophageal opening 
»nfl tint in the Inpophannx are closed 
A feeding tube is then introduced 
through the nose and passed down into 
the esophagus about 8 inches where the 
tiiW IS fixed in position 
*1116 tracheal tube is now remoied and 
the trachea is attached to the skm hi 
means of interrupted sutures 
Rubber catheter dram tubes are inserted The mid line incision b 
then closed with parallel mattress sutures of silkworm gut A large 
tracheal cannula is wound with gauze impregnated with bismuth paste 
and mserted into the trachea to prexent xround secretions from ejitetmg 
The cannula is contmued until the wound is healed 
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Partial Laryngectomy —This operition is often spoken of in the 
liternture ns s\nonjTDOUS %\ith brnogofissurc which is but the prelum 
mr\ step m pnrtnl lnr\n|»cctoinj I’artnl hrjngcctonij is a more 
c\tensi\e opention tli in simple hr\ngofissure In Inr\ ngofisstire onh 
the soft p irts nnd the grow th nrc rerao\ cd v, hereas m partial larvugec- 
tonii n portion of the cnrtiliginous framework is rcmoied with the 
growih (1 ig 347) 



Fio 347 —Part a 1 larjUKOctomi for ntnnse care notaa of one s de of the 


Norman Patterson* finds partial or anterior Inr% ngectom\ rather than 
complete extirpation is often sufficient for ft carcinoma de\ eloping from 
the false cord or lentncle m winch the growth Ins crossed the middle 
line and has spread to the repon of the anterior commissure 



1 10 3 IS — Jackson B larj ngo^tomj tuhe Fig 343 — Kosh er s laongostomy tube 

Technic — The technic is so little different from that gi\ en in larj ngo- 
fissure that a detailed description is unnecessar\ Tlie cliief difference 
consists in the removal of the affected portion of the cartilaginous 
'Arch Otolaryngol 23 *’96 (March) 1936 
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frame^\nrk in iddition to the procedures practiced m Iar\T]go6s«ure 
in \%!uch onlj soft tissues ireienio\cd 
Patterson uses a flap incision exposing the «hoIe of the thjroid car 
tihgc < n the side chiefly inaoKed with the exception of the posterior 
horriir ind tlie cornu i The anterior three fourths of the right thiToid 
il i uiul tlio anterior third of the left ala is reiuoied Tilth punch forceps 
lilt internal perichondrium is separated from the thjroid ala as the 
reinoi al of the cartilage progresses o\crn limited area ihe tracheotomi 
tube is insertccl and the. anesUictic is idmmistered through it Excision 
of the groutli Is noil carried out the surface and the edge of the tumor 
being kept in Men 


ESOPHAOEAt VOICE AND ARTIFICIAL LARYNX 


llie rcstontioii of understand ible speech after a larxngectomi mai 
be accomplislud b\ the dnelopment of an esophageal xotce or bi 
prescribing an artificial lar\-nx 



Fiq l.iO Molf* art fJfsl hrjT'* 


Tic 3ol — \or> Brun a art fie aJ Uo»* 


rhe dcielopiiitnt of an esophageal xoice la based on the esophagus 
acting as an air clnraber TJie patient creates positne air pressure m 
his esophagus or possible stomach b\ snallonmg air \s the patient 
release* the air against the esophageal glottic folds which act as a sub- 
stitute glottis phonation is attempted ^\ith practice a good 'oice 
max bedexelopcd Some patients dexelop a 'oice bj throwing the air 
along the side of the tongue xxith the base of the tongue closed against 
the posterior pharxngeal wall 

The artificial 1 irx nx eonsbfs of a flexible metal reed placed next to 
a rubber membrane within a metal sound box The mouthpiece is 
attached to the top of the sound box and the tracheal stoma to the 
bottom bx a flexible connection Elie air is inhaled through a hole m 
the side of the sound box passing bx wax of a metal tube in the bott^ 
of the box into the tracheal connection and on into the lungs lae 
patient places his finger or thumb oxer the hole in the side of the box 
when exhaling forcing the air to pas> around the x ibratorj reed and on 
through the mouthpiece into the mouth where the air is conxerted m o 
speech 


IPH \DIATIOS Of M iUG\A^T GROMTHS OF THE LARi \ \ 539 


IRRADIATION OF MALIGNANT GROWTHS OF THE LARYNX 

Imdiatjon (nduim or rocntpen ) tre ttments of imlignant prow ths 
of the hna\ In^e ht^eii confinwl to a large extent to 'i(haticed lesion-i 
that were consultrcd iiiciirible b\ siirgeia or as n supplemtiitaiw treat 
mcnt to surpcra In recent \taTS reports up to 82 per cent (Cutler') 
three ^ e ir sun n al r ite m stitcteci intrinsic growths of the Iar\ nx liaa c 
hecn made This three \ ear Min i\ al rate is still less than tl l fix e \ car 
viirxjxal rite b\ Imngnrissure in selecteel intrinsic growths Hhdx and 



OtcJaiynRoI) 

Cliainberl iiii rejwrt i fixe \e ir sunix il xxitlu lit exidtnec of rttiiiTence 
or uictdst ISIS m i9 per cent of the mtniisic group and 2 > per cent of 
the extrinsic easts treated bx imdiation 

'llie cfuitraindications to imdiation are (1) the adxanced case in 
xxhich lanngeal obstruction is imminent (2) damaged laryngeal struc 
tiires from former iiradiations (3) if the growth is still present after a 

‘ Jour Am Med Assn 124 96'' (Apnl 1) 1944 
* Am Jour Roentgenol 61 48l (ApnJ) 1944 
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total (lu-i c I U (KHI r 1 ms I ttii gj\en (McC orrajck') and (4) if the 
rt Spouse to tin trcatmint is not siti fattn before this time 
Hit (Knct indicitioijs I rimdiitionbi\< n t been fonnnlated as\et 
Itmn Ih imlic ited hs i tiir iti\c or p i!li itivi mcisurein (l)extensne 
k&ioiis til it trt not nmtn ibit to surgery (J) presence of metastasis in 
the neck (J) recurrence following surgerv (4) as a prophylactic post 
opcrntue incaburc (o) poor operitiie risk due to advanced age renal 
< r t irdi ic complications etc (6) if the patient refuses surgery (7) 
h 1 ins til it linv e ri itJ cil the posterior end of the \ ocil cord e\ en though 
tl ( mofilitv of tl e cord is not impaired and (S) possibly in high grade 
r idio-sinsitnc growtl s of the intrinsic tape 

1 he cl nice of using radium or r< entgen r i\ s depends upon the loca 
tioii and extent of the lesion ami upon the indis idual skill of the operator 
Ilinli voltage roentgen thiripv is cheisen in most instances when it can 
I e given In tl c Coiitard npe of repeitee! daily doses (described else 
wl ere) Howes and Bernstein* of the Brooklyn Cancer Institute have 
taleuhted a svstem of roentgen raj dosage that seems acceptable 
If radium is used it is usually in the form of telcondiuro The large 
iniount of radium rcffoireil and the luilka container makes this method 
u 01 1 difRcult to use than r< entgen therapy Badnim may also be used 
lit tlie ft rui of seeds or iimlle> h r implanting in the tissue This tvpe 
is tspicnlly useful for implantation through the skin or after a surgical 
exposure 

« Cacia<l Med \»»i Jo r 53 S r (J nc} 1014 
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MALIGMNT NLOPL-ISAIS OF TlfF fR VCflFA PHARy^\ 
AND NOSI 

CARCINOMA OF THE TRACHEA 

Etiology —Carcinoma of the tmchea is rare It is obsened m about 
0 004 per cent of all autopsies (Stenn ) 

D Aunoj and Zoeller in a search of the httriture found a total of 
91 instances of pnmar\ carcinoma of the trachea Secondarj in\ol\e- 
ment of the trachei occurs more commonly than the primary t\pe 
Males are more coinmonlj mxolvcd than female> The age of greatest 
frequenc\ is between fift\ and siTt% \ears 
Pathology — Tno forms of primarv carcinoma of the trachea ore seen 
Diffuse infiltration nith ulcerations and circumscribed poI\T)oid or 
fungoid tjTie The infiltrating form is more common than the poljTioid 
Thej are usually of the squamous-cell tj^pe with an occasional adeno 
carcinoma or a cjhndroraa basal-cell form found Tlie squamous-cell 
epitheliomas are usuilh near the bifurcation and nell localired 
Metastases are usualls restricted to the tributar> Ivmph nodes 
seldom extending to distant organs 
Symptoms — llie eatU svanpiomsof malignant tumors of the trachea 
are a tickling sensation in the tracliea nith paroxjsms of coughing 
Crusts or small clots of bloo<l raa\ be coughed up Actne hemorrhage 
ma> occur as a late terminal sxTnptom Dvspnea ma> be noted at first 
on exertion but later mac I>ecomc constant e^pecnlh during inspin 
tion During the attacks cjanosismax be present Hoarseness usualh 
de% elops late in the cour« of the disease as a result of in\ oh ement of 
the recurrent laiangeal neiae 

The prognosis is bad Death is usually due to suffocation or pneu 
monn 

Asthma thjroid disease erapaema bronchiectasis and pulraomr\ 
abscess should be differentiated from malignant tumors of the trachea 
Treatment —Lesions in the upper half of the trachea maj be treated 
surgicafij 6\ tracfieolissure antf destroxing tfie growth x\iffi efectro- 
coagulation Excision of a segment of the trachea has been advocated 
Implanted radium and irradiation over the regional nodes viith radium 
packs or deep roentgen rav s after Coutard s technic are ind cated in 
the inoperable ca<^es 

MAUGNANT NEOPLASMS OF THE HYPOPHARYNX 
’^lalignant growths of the h\popharvn\ include all malignant neo- 
plasms originating m the posterior inferior portion of the tongue 

Arch OtoIaoo'Bot 21 190 (February) 193a 
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Malignant tumors of the epiglottis usually originate from the posterior 
side near the tip The\ often appear as a cauliflower like mass usuall' 
s^sile but maj be pedunculated As a rule there is little infiltration 
about the base 

Symptoms — The sjmptoms during the early stages are %ague as a 
rule Symptoms are produced later than those originating on the local 
cords Irritation in the throat and a sensation as of a foreign body m 
that region are earlv symptoms Later a sense of fulness and difficult' 
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tn swallowing maj de\elop The \ocaI cords maj be m\ol\ed pro 
ducmg hoar«enes3 or djspnea At times dvsphagia and hemopt\sis 
may occur late in the course of the disease 

If the arj epiglottic fold is in\ohed hoarseness and e\en dvspnea ma^ 
be present at an carlv stage Growths of the p\Tiform sinus may gi\e 
little or no s\-mptoms until later In these cases marked cer\ ical Ijnnph 
node enlargement ma\ be present before the svmptoms 

A malignant growth of the lateral pharv-ngcil wall is usually char 
actcnzcd b\ slow growth 

FTimination tm\ re\cal a small ulceration or a small neoplasm 
when the patient is made to phonato strongU hdema of the ar%tenoid 
ma^ be ob«cr\cd 

The diagnosis of tumors in this region is made from the history the 
clinical examination and biops\ Benign tumors should be excluded 
as well as sjTihilis and tuberculosis 

C\ hndromas or recurrent basal-cell carcinoma of the oral and re»pira 
torj mucous membrane ha\e been reported a number of times There 
IS little agreement with regard to the histogenesis and classification 
Vccording to Brcdlau * this group of tumors 15 relatiA eh mildlj malig 
nant recurslocalh after^el^o^alandln^ade3thesu^^oundlngstructu^es 
late if at all 

The cells resenil le closcb tl e basal cells of the co\ering Ia\er of epi 
thelium as such thc\ inav be classified as basal-cell enremomas with 
the addition of such descriptnc terms as solid c\stic or adenoid as 
suggested b} Arompediec 

Treatment —The transitional cell and hmpho-epitl eliomas should 
be treated with irradiation 

Surgical exci«ion consists of the remoxal of the growth by trans 
thjToid pharjngotomj which permits surgical access to the entire 
laiyngopliarxTix A preliminary low tra^rheotoinx is necessary 

A lateral pharyngotomy may be used in tlie remoxal of the lateral 
pharyngeal grow ths Operation is contraindicated if an extension to the 
larynx has occurred 

MALIGNANT GROWTHS OF THE EPIGLOTHS 

Cancer of the under surface of the epiglottis may be slow growing 
and X ery slow to metastasize li llie disease has not penetrated the 
cartilage and there is no ex idence of metastasis remox al of the epiglottis 
should be sufficient to effect a cure 

Four methods of treating cancer of the epiglottis are in common use 
(1) Remox al of the epiglottis bx thermocautery or snare through the 
mouth by means of suspension lamigoscopx (2) Excision of the epi 
glottis by the transhyoid approach (3) Excision of the epiglottis by a 
lateral pharvngotomx (4) A\Tien the growth extends downward mxoK 
mg the X entncular bands the procedure most commonly emplox ed is 
total larxTigectomx 

• Arch Otolaryngol 20 382 (September) 1934 
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If the growths ire infiltrating or if there is extension bejond the 
epiglottis either phar\Tigotomy or hijngofissure IS ad\isable Laryngo 
fissure i> satisfactorv if the growths are situated laterally or posteriori} 
'ibo\ L the \ ocal cords but <»n(incd within the larynx Phaiyngotonjj 
eitlier sublnoid or tnnshioid itsualK affords the best view depending 
on the situation and extent of the lesion Lesions of the epiglottis 
emending into the arjepiglottic folds or the pyriform fossie may be 
approached through a subhyoid operation, by incision transversely 
at the ba e of the tongue and drawing the epiglottis out into the wound 
According to Figi • when there is limited involvement of one aryepi 
glottic fold with some extension onto its outer aspect or when there is 
involvement of the epiglottis and base of the tongue, lateral pharym 
gotomy , after remov al of the thy roid ala and if necessary , of a portion 
of the hy oid bone is preferable The lesion is remov ed by sharp or 
cautery excision, by electrocoagulation or hy a combination of these 
Rathiim element may be implanted as a supplementary measure if it be 
sufficiently far removed from the laryaigeal cartilages to guard against 
the possibility of perichondritis Sarcomas of the supraglottic region 
mav respond more satisfactorily to irradiation than to surgical pro- 
cedures 

If the lesion is extensive a preliminary tracheotomv about two 
w ceks before the operation is adv isable General anesthesia is necesssiy 
for suspension 

Following exposure, the lesion may be removed or destroyed by excis 
ion, cauteri2ation electrocoagulation or irradiation 

Lateral Traosthyroid Pharyogotomy —Trotter s* operation for mal 
ignant growths of the laryngopharynx is as follows A prehmmarx 
tracheotomy is done The incision is made along the anterior border 
of tJie stemo-cleido-mastoid muscle The muscles of the Jarvnx are 
reflected anteriorly and posterjoHy If enlarged Jvmph nodes of the 
neck are present from an extension of the growth an additional incision 
IS made from the angle of the lower jiw to the syTuphysis fonnmg tn 
angular flaps (Orton*) 

The superficial fascia submaxillaiy filmd and deep fascia are dis 
placed upward and backward exposing the deep vessels of the neck 
and the muscle The v essels extending antenorlv from the great v essels 
are ligated and cut The infernal jugular vein is then ligated and 
resected Jn some instances JtJSjnecessaiy to ligate the external carotid 
The stemo-cleido-mastoid is sutured to the prex ertebral fascia cov enng 
the great vessels The muscles are reflected from the hvoid bone and 
thvroid cartilage Tlie exposed portions of the hyoid and the greater 
portion of the thvroid cartilage are removed by means of heavy scissors 
The pharymx is opened by an incision to give an approach to either a 
hyTopharyngeal or an epilaryngeal growth 


'Arch Otolaryngol ZO 3Pl (^tember) lOSl 
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Bemoval of the Epiglottis by Thyrotomy —Tucker gives the technic 
of remov ing the epiglottis bv a hrvngofissure * 

A prelimin'irj trachcotomj is done i week or ten dajs before the 
thvTOtorav Avertin anesthesia 70 ing per rectum with procaine 
infiltration, is used A mid line vertical incision is made from the hyoid 
bone to a point just above the tracheotom} fistula The front of the 
larviiT IS exposed from the cricoid cartilage to the tlijToid notch The 
cricothjroid membrane is incisetl verticallj, the thjTOid cartilage 
divided with a turbinotome Ihc wings of the thvrovd cartilage are 
retracted exposing the interior of the larvTix 
A subpenchondnal resection of the inner surface of the left wing of 
the thjToid about 1 cm from the left side of the thyroid notch is done 
This excision includes the anterior end of the left ventricular band 
The same procedure is carried out on the right side 
Tlie th\rohvoi<l inembr'ine is divided suflicientiv to allow exposure 
of the base of the epiglottis The base of the epiglottis is graspetl and 
pulled dowTiward hkI the nuK-oiis mcmtinne of the upper surface of 
the epiglottis is nmovctl b\ subpenchondnal dissection This frees the 
epiglottis except at its attachments on either side The incisions through 
the ventricular hinds are evtended upward and the tissues including 
the arvcpiglottic fold on either side anil the epiglottis are removed 
Tlie blccihng points are ligitei! with suture ligatures 
Tlie flap of the nuic< us membrane which hul previouslv covered the 
upper surface of the epiglottis is pulleil dow nw ard cov ering the denuded 
area on the front of tlic hvoid bone where tlie base of the epiglottis had 
been attached A small piecx of cartilage is removed from the upper 
corner of the th\r< id wings on cither side the external perichondrium 
heiug dissected from the curtilage and left m |>osition This permits 
the thvrohvoid membrane and the tissues on either side to be pulled 
together with a deep silkworm gut suture which is carried around from 
the skm surface on one side encircling the tissues where the base of the 
epiglottis has been attached an<l coming from within outward through 
the skin on the opposite side Tins deep suture closes the opening 
remaining after the remov al of the epiglottis The larv ngofissure w ound 
IS closed using interrupted silkworm gut sutures 
Sabhyoid Pbaryngotomy Subhvoid phnrvngotomv for the removal 
of malignant neoplasms of the larvnx is mrelv used There are cases 
however when it mav be electeil 

Indications —Tlie indications for subhvoid phirjngotomv are few 
and it is used chieflv in cases of malignant neoplasms complicated bv 
extension to or bv origin in the pharv n\ 

Techmc — M ike a transv erse incision through the skin after Kocher s 
method beginning about ^ inch 1 elow the inferior border of the hjoid 
l>one and extend it from the anterior border of the sterno cleido mastoid 
muscle to the ci rresp iiding point on the opposite side of the neck 
The incision shoul 1 be from 2| to 3 mches m length Then make a per 

Annab of Oto! Rh nol #nd LaiynEoI ^ (December) 1936 
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ptiuliculw incision in tlic nicdiin line begiiininR ib„,e the transteree 
incision mil cxtcnilini; itonnunrd to the prominence of the thsroiO 
c irfiliffc 

Divide the s\ijH.rficnl in which the interior juguHr \em js 

found llic jiigiil-ir \ein should he Iigited in two places on each side 
of the nccK ind sescred hctnetn the ligatures 

St%er all the muscles including the steniohioid on cither side of 
tlie incdnn line and just beneath them the tinrohioid muscles thus 
exposing the thjrohioid membrane to \iew ^\ith the finger applied 
to the membnne explore for the epiglottis so as to axoid injuring it 
111 the ticxt step of the operation 

Incise the thxToh^oid membnne thus exposing the diseased area 
to inspection 

Cartfullx inspect the deeper field beginning at the antenor surface 
of the epiglottis for cxideiiccs of a malignant growth 

Seize the epiglottis with toothed forceps and gentlj draw it outward 
through the wound securing it with cither a suture through its tip or 
with locked forceps Traction upon the epiglottis opens the wound and 
exposes the deeper parts to xiew 

Ihrough the opening al! disea«ed tissue is remoxed with scissors 
knnes and double cutting forceps some of the surrounding health} 
tissue Ining also included 

Tlie wound is now closed bx suturing the thxrohjoid membrane 
tbc muscles and the superficial fascia with absorbable catgut and the 
skin with iion*.aI)snrbable ligatures 

MAUGNANT NEOPLASMS OF THE NASOPHABYNX 

Afaliginnt tumors of the nasopharx-ax max be carcinomas sarcomas 
or endotbeliomas Numerous 'ubdixisions of the first and second groups 
are mentioned Lnder carcinomas are listed squamous scirrhous baso- 
cellular anaplastic epidermoid or spmo-cellular adenocarcinomas 
transitional cell and hanpho-epithelioina Under sarcomas are listed 
Ixmpho&arcoina spmdle-ccll round-cell inx'xosarcoma fibrosarcoma 
chondrosarcoma reticulum sarcoma and po!}bedral-ce!l sarcoma (‘^al 
mger and Pearlman*) 

Sarcoma and endothelioma are exlremelx rare in the nasopharxnx 
The large majoritx of the tumors in this location are the anaplastic m 
transitioml-cell txTpe It is possible manx of the tumors diagnoseo 
sarcoma or endothelioma are transitional-cell carcinoma or I}Tnpho 
epithelioma . 

Etiology —Cancer of the nasopharxiLx comprises about 2 per cent ot 
all malignant growths of the head and neck It occurs much more fre- 
quentlv m the male (about SO per cent) and occurs at a xounger age 
tlian cancer in other regions of the upper respirator} or alimentarx 
tracts The Ch\ne^e seem to haxe an unusual racial su^ceptibiJitx to 
malignant growths in this region 

«Arch Otolarjnerf 23 149 (Felmiorj) 193C 
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Pathology — LjAipho-epitlichomi and transitional-cell carcinoma 
show little difference m their dc\elopmcnt and histologic characteristics 
depending on the ntnoiint of hmphoc^ tic infiltration Both of the tj^cs 
seem to originate from the transition'll cpithelmni and the Ivmphoid 
tissues of the msophar>'nt and throat 
The areas m which the transitional-cel! epithelium is found most 
frequent!} ire the nasophannx tonsil base of the tongue larjmx and 
esophagus fhej arc found cspeciollj in the ducts of the associated 
mucous glands Manv of these malignant growths ha\e their origin 
from the epithelial lining of the custachian tube 

Iht transitional-ccll carcinoma is formed of masses of small cells 
with a large nuclcu-? occupMng almost the entire cell Variations m 
the sire and staining qualities of the cells are observed Thev tend to 
grow in cords and sheets 



The Kmpho-epithelioma cells are anaplastic with pale protoplasm 
and vague cell boundaries \ svnevtial formation is ev ident The nuclei 
are large clear and pale with frequent mitoses The cells seem to grow 
in sheets or columns with an interlacing supporting stroma The 
infiltration of lymphocytes vanes in amount 
Ewing m a studv of 100 cases of nasopharyngeal malignancies found 
37 per cent were of the transitional tjpe 11 per cent of the Ivmpho 
epithelial type and 30 per cent were squamous-cell carcinoma 
The growth m the beginning is small and located beneath the epithelial 
surface making detection difficult 
Metastasis to the viscera is rare 

Tibrosarcoma usually appears singly It is rounded and very firm 
The rate of growrth is usually rapid 
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Li mpliosaTOina o( the nasopliarjnx arises from the lymphoid tissues 
It may extend to the suitoundmg structures cervical nodes the orbit 
or any lymphoid tissue m the body may become infected 
Iletlcular-cell sarcoma of the nasopharynx is very rare but is reportid 
as occurring more frequently elsewhere in the body 
Symptoms -Mahgmnt growths of the nasopharMix are usualK 
o\ erlooked on account of the absence of sj mptoms referable to the nose 
or nasopharynx It is onK m recent years that many cases have been 


reported due to the recognition of the peculiar syndrome exhibited by 
these patients 


In 1922 ^c^\‘ called 'ittention to the rather characteristic symptom 
complex with early involvement of the cervical lymph nodes and the 
symptomless progress of the pnman stage 
The earliest svinptom as a rule is the painless indurated enlargement 
of the cerv ical h mph nodes The patient may complain of a sbght 
fulness or tinnitus of the ears due to impingement of the tumor upon 
tlie mouth of the eustachian tube The tympanic membrane may have 
the dull retracted appearance associated with eustachian tube blocking 
Tifth nerve pnin located in the temple forehead eye cheek teeth or 
V ertex Is an early syTnptom 

Tile next train of svmptoms is usually from involvement of other 
craniil nerves The cranial nerves most frequently involved are the 
fifth, sixth third and fourth and sometimes the seventh The second 
md eighth* penes arc seldom mvolved by direct extension 
Occasionally the jugular foramen syndrome or the syndrome of 
Jackson is reported 1 hese syndromes may in\ oh e the nmth tenth 
eleventh and twelfth cranial nencs Symptoms would be referred to 
the tongue palate pharyrtx larynx stemo-cleido-mastoid or trapezius 
muscles 

The crini il nerves are usually mvolved extricranially but extension 
mtracraniallv is not uncommon The nerves passing through the sphe 
noid fissure are affected most frequently The sixth nerve is the most 
commonly involved and the fifth next 

As the tumor dev elops in the nasal cavities nasal blocking purulent 
<hscharge odor and hemorrhage are usually present 
In the later stage diplopia Wmdwesa pioptcsvs pwesthesvi of the 
face dysphagia aphonia and hoarseness may be present 


Inspection of the nasopharynx m the early stage may not reveal tie 


presence of the tumor due to its hidden location even though some 
the cranial nerves are mvolved 

Treatment —Treatment con-»ists in external irradiations bv meai 
of the roentgen rays or radium packs combmed with postnas<aI appJ ca 
tion of radium to the lesion . , , ^ fu 

Coutard with his protracted fractional method of roentgenotherjpj 


An. 0.0, Hb .sS l^rys.., 
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obtained tlireoj ear cures in 32 per cent of hw cases Other in\ estigators 
report from 0 to 25 per cent five vcar cures 
The technic emploved b> Coutaid consists of approximately 250 
roentgens per hour for twentv five to thirtv five hours of irradiation 
extending over appronmateli fiftv davs This permits the total dose 
of radiation of approviinatelv 8500 roentgens The disadvantages of 
the method are the expense and length of time necessarj to carrv out 
the treatment 

Tile radium Inmib or pack consists m the use of from 2 to 4 gm of 
radium, highlv screened, at a distance ranging from 6 to 15 cm Suffi- 
cient time has not elap‘ie<! to dctemiine the final results from thi-* form 
of therapv 

Sulcal remov il is contriindic-iteil especiallv in the anaplastic tvpes 

MALIGNANT NEOPLASMS OF THE TONSILS 
Etiology - 'Nliall' ill re|Hirliii,; patient'- with tininonii of tlie 
tonsil *?cen it tlu ( olIin> !’ niinlington Mcmonil Ho pitil fomul the 



Fio 355 — LymphoMfroina ol Iheljmpho I ivpe (X 400) 

incidence of tonsillar involvement about 1 in cverv lOb ameer p itients 
Carcinoma of the tonsil occurs m men m the vast majoritv of cases 
It IS usuallv found past middle life but mav occur at anv age In i 
small percentage of cases a familv biston of cancer can be obtained 
Tobacco maj or maj not be a factor in the etiologv \Mien "een bv the 
phvsician the disease as a rule is not limited to the tonsil but Ins 
extended to the adjacent structures or the Ijanph nodes 

* Annals Otol Khinol and Larrneol 43 1M7 (December) 1934 
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Palholosy _Nr„ Chiidrcj> in reporting on 3o7 tumors of the 
tonsil inti plmrjnx seen at the 'Mato Clinic found squamous-cell epi 
tliclinmn 111 tins sitllition almost file tunes more common than all the 
oti t r iinirgniiit tumors Most of them Here of an actise tj-pe of eroirth 
Liiulcrs()tninous-oel] epithchoims tho include endothelioma branchio- 
gctiic carcinoma Kmplto-opitbeliomaand transitional-cell carcinoma 
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bjftoinas of the tonsiU and plian-nx are pnncpallv of tl e bmpho- 
sircojna t^pe It is probable that raanv of the growths formerlj called 
h mphosarcomas are Ijonpho-epitheliomas Thej are frequently priman 
in the tonsil L\'inphosarcoma of the tonsil is usualh a dull reddish 
pink color n ith a rounded stt oHen contour or the surface maj be grayish 
or nodular Ulceration occurs late The grottths tend to become bulk} 
and remain more or less limited for some time In the pharvnx Ijonpho- 
sarcomas ina\ be pedunculated and movable or the\ mat show diffuse 
sttelling onlv 

There is a rather constant progressi\e secondarj anemia but there 
mat be a relatn e or absolute Konphoct tosis Increase of the pohmor 
plionuclear leukoc} tes is sometimes seen 

On microscopic examination of a diseased node a complete replacement 
of the normal hmphoid structure by new celU is seen and thb mat 
imolte either the lymphocytic or reticulo-endothehal elements The 
cells of the first t\ pe resemble or are identical with lyrophocy tes whereas 
in the second case large pale cdls with tesicular nuclei and a more 
open arrangement are found The former type is known as a lyonp o- 
c} toma and the latter as a reticulum-cell sarcoma 
Arch Ofolaryn-ol 14 713 (December) 1931 
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Low gndc cpithehotins nrc hani on palpitron often whitish gra\ 
and of 1 dr\ glazed appeannce ThCT ulcerate enrl\ with an irregular 
surface Bleeding docs not occur until Htc The more actne lesions 
(anaplastic) art softer and more rapidlj growing Infiltration of sur 
rounding tissues occurs ratlier than large surface growths 
Symptoms — Svmptoms ind signs of malignant tumors of the tonsil 
as a rule attract little attention until the tumor has reached a consider 
able size 1 nlai^cd ctiwical hmph nodes frequenth are the first sign 
of trouble as the Iv mpli node eulatgemeut occurs fairK eark Occasion 
ilk no eiideiice of tnlarge<l kinph nodes arc found The enlargement 
\anes from «mall palpable to lai^je masses m the neck The nodes 
when pre ent ha\e a hard matted feel 
The later SMOptoma uaualk complained of are pam sensation of a 
growth in the throat bleeding hoarseness disphagia disphonn and 
ulceration 

Cifferenba! Diagnosis — riiesc malignant lesions should be distin 
guished from simple enlargement of the t nsd \ incent s angina pen 
tonsillar abscess adenocarcinoma of the mixed tumor tvpe and benign 
tumors The metastasis should be differentiated from tuberculosis 
siphihs goiter carotid body tumors and c\ sts 

TREATMENT OF MAUGNANT NEOPUSMS OF THE PHARYNX 
MOUTH AND TONSIL 

The selection of the proper treatment of inaiignanc\ should be based 
on the histologic grading in given tvpes the gross appearance clinical 
cout'e location and origin previous treatment and local or general 
conditions of the patient 

Definite types of tumors such as the transitional-cell carcinoma 
kmpho-epithchoma and ba<al-cell carcinoma are very sensitive to irra 
diation Kound reticular-celled and lymphosarcomas are also sensitiv e 
Adenocarcinomas anvl fibrosarcomas are relalivelv resistant 

Tumors witli well initured cell forms with much stroma with horni 
fieation or other indicition of bpecnlization vield well to surgery or 
electrosiirgerv and often poirlv to irradiation Basal-cell carcinomi 
gives good results with either 

^e^y immature cell forms undifferentiated with little stroma 
approaching (jrai/e .for -/of ffrorfer s system vreAf mcrcA iefter fa nnfi-o 
thenpv Ihe great niajoritv of epitheliomas of the pharvaix naso- 
pl arnix posterior third i f tlie tongue and tonsils are of the highk 
cellular undifferentiated tvpe of transitional-cell tumors Thev are 
highly radioscnsitiv e and are best treated bv irradiation 
havorable sites for surgerv or electrosurgerv are the skin of the face 
ear nose and lips the maxillary smuses palate ah eolar ridge cheek 
epiglottis and anterior third of Ae tongue 
If a carcinoma of the anterior third of the tongue is localized wide 
excision by cauterv or electrocoagulation supplemented w ith unplanta 
tion of gold radon seeds is indicated If the neoplasm is more extensiv e 
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the entire anterior portion of the tongue maj be de^troj ed diathermy 

Ircnting lesions of the anterior portion of the tongue with a radium 
bomb containing 4 to o gin or with roentgen rais at 400 kv at a 
skin target distance of 100 to 110 cm has gi\en good results without 
serious risk to the surrounding tissues 

The ceri ical h mpli nodes should be removed in all low grade (radio- 
resistant) carcinomas of the pharma and tonsil if the prognosis of the 
local lesion \nmnts If the epithelioma is Graded 3 or 4 or the nodes 
arc from a Umphosarcoma thev should I e irradiated with radium packs 
or deep roentgen rajs Man\ observers prefer to use radium for the 
treatment of the local lesions and the roentgen rav for the CTtemal 
irradiation of the neck Jlic radium treatment maj consist of radon 
implants in tlic form of see<ls placed in such a manner that the lesion 
will receive uniform irradiation If preferred the roentgen raj alone 
maj be used after the technic of Coutard • 

Coutard* reports five-vear cures were obtained m tumors of the ton 
sillar region in 32 per cent (21 out of 6o ca<5es) Tumors of the laijm 
2o per cent (20 out of 114 cases) and tumors of thehvpopharvnx 11 per 
cent (23 out of 200 cases) Schall reports 184 per cent cures of car 
cinonia of the tonsils Duffv reports 20 per cent of five-vear cure 
niese percentages compare favorabK with tlio'e of Benen * 

Cootard Techiiic —I or epithehomns of the upper air passages Coutard 
uses voltage of iboiit ‘’OO kv with 5 milliamperes The filter consists of 
2nim Zn +3inin Al Ibefocalskindistancevariesfrom40to60cm 
One lateral field on ei tlier side of the neck is usuallv emplov ed sufficient!' 
large to include the priman lesion and regional nietasta«es Doses 
recorded as r units on the skin of from 5o00 to 8000 r are u«ed This 
represents the total surface dose usuallj given over all fields Thelargest 
proportion of the dose is given on the side of the lesion 

If 150 r are given dailv for fiftv dajs a senes of slight penodicalh 
returning reactions or infiammations of tlie mucous membrane and 
skin (radioepithelitis and radiocpidemiitis) occur Coutard found 
thev recur penodicallj after two four slt and eight weeks on the 
mucous membrane and after four and eight weeks on the skm 

Teleradinm —Cutler uses teleradnim exposing the lesion to the gamma 
rajs of radium (4 gm pack and 2 gm pack) twice dailj on consecutive 
dajs without interruption for periods varving between tw-entj and 
juxf,v di^vs or until the characteristic reaction is observed in the normal 
tissues surrounding the growth 


MALIGNANT NEOPLASMS OF THE NASAL CAVITIES 
Malignant tumors of the nasal cavities are rare and when present 
earh invasion of one or more of the sinuses usuallj occurs 

Sraptoms -Lmlateral nasil obstruction and nasal bleeding are the 
most promment sjmptoras Earlv ulceration and bleeding mav be 

> Rad ophys et Rad othetap « O 541 et seq 1930 1932 
« Laryngoscope 46 407 (June) 1936 
•Acta Rad ologica ''upp a (1931) 
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noticed before nasal obstruction if the gnnvtti is small and of the ana 
plastic tj-pe ^Mth tbm walled blood-sessels If the tumor is the slower 
prowing radiation resistant t\pe (Grades 1 or 2 according to Broders 
s\stem) ulceration and bleeding maj not occur until after the nasal 
stenosis is marked The growth mas be mistaken for a insal pohp 
U IS most frequentK fouml on the nasal septum or on the superior 
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F«o 35~ —Loarlins »Iot iiistnimcnta for implai ting radnina mhIs ‘‘mall quantities of 
emanations in the form of eecdi fixed in eoptllar) lulies can be placed in <ome tumors 
and left there pennanentb H millicurte implant in each square centimeter of tumor 
mass) The aeedi lo«e the r inten-it) in nboit tliirt} ds><. and are left as small sterile 
foreign bodies They maj slotigh out if emheil le«l in an ir fccied jrea Tl ej are par 
tieujarly suitable for superficial growths where a caustic effect is desired on the surface 
with tio efTeet on the deeper slnieiuren (rouncs> of The Rn 1 um Fmanation Corp 

lateral wall of tin nnsnl pnssige Erosion of bone as determined b\ 
roentgenognms mdicntcs an extension of the growth bc\ond the nas-il 
mucosa 

The diagno is is confirmed b\ a bio|)s\ t'lken from a non necrotu 
portion of Iht tumor 

Treatment —The treatment of milignant growths within the na®al 
u\itN with little or no e\idencc of bone iinoKtment is complete 
surgical remo^ al if poa'ible followed bt irradiation 

Sorgical Treatment —I latens and Thorne!!' advocate a fronto 
ethmoid approach to the nasal ca'itj 

\n incision, through the soft tissues and periosteum, is started just 
under the unslnitn evebrow 1 cm lateral to its inner extremitv and 
extended mediallv and then infenorU midwij between the middle 
dorsum of the nose and the inner canthus of the eve to end just below 
the free edge of the msal bones 

The periosteum is elevated b> means of a sharp periosteal elevator 
from the middle of the nose to the lacrimal bone, care being taken to 
avoid injurv to the lacrimal sac It mav be necessarj to elevate the 
lacrimal sac from its fossa and the periosteum from the orbital plate 
of the ethmoid if the growth has extended into any portion of the 
ethmoid sinus 

An incision is then made through the nasal mucosa along the lower 
free edge of the nasal hone and the mucous membrane elevated from 
the under surface of the nasal bone 

Portions of the nasal bone and nasal process of the maxillarj and 
frontal bones are remov ed bv means of rongeur forceps ' The nasal 
mucosa is then incised parallel to the skin incision creating an opening 


Arch Otolaryngol 40 396 (Norember) 1W4 
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mto tlio m,-,l c-,>,n thmuRli »hicl, the attachment and extent of the 
miior cm l„ ditcnmncl It miv Ih nc<ce lev to op-n and ,xam,„e 
tliL ^ irioii-< smti'-os if (Mfifnet of nn .xtuision „{ the growth i fmnd 
/Ut( r n mo\al of tlu tumor the m i of itt u lirru nt is elettrr coa^ul »ted 
anti ndiiiin applied lln ndmm is held m pi u i h\ giuze pukui'^and 
suliscejiKiith rtintnttl through the nostril is the km nound closed 

MAUONANT GROWTHS OF THE NASAL SINUSES 


\II till, ms'll sinuses mas Iw Uie site of a malignant grotvtli either 
imimn or bv extension A primary carcinoma is most commonlv 
uicountercd m the maxilhrj sinus The ethmoid frontal and sphenoid 
smuscs in tlic order nainetl are less frcquentlj invohed The sinuses 
other than the iiiaYilhri are usually invoheci bj secondarj extension 
Snreomn usu'illj seen in sounder indnidiials frequently follows an 
injiiri 

Maligu'int grawtlis of the wmises occur m malei. as a rule with a ratio 
of about sc\ cn nnles to one fcmnic 
Carcinoma of tlic 'intrum is not an uncommon disease Ewing states 
that out of 1802 cases of cancer of all types 3j (1 S4 per cent) involved 
theinaxillarv «inus He recognizes the follow mg tvpes 
Popillarv carcinoma some of which are malignant transformation 
of papillomata 

Carcinoma of basal ccU t\pc The\ are often designated as adeno* 
c\3tic epithelioma endothelioma or cylindroma 
Squamous-ccll carcinoma which arises bv metaplasia from previously 
altered lining epithelium 

Cylindfical-cell carcinoma which forrosa bulky tumor and is unusualh 
malignant It is adenocaremomatous in type 
Hound-cell carcinoma of atypical structure which is often designated 


as sarcoma 

Dental tumors which not infrequently develop m the antrum They 
include the squamous and glandular tvpes of adamantinoma 
Symptoms —The symptoms of earlv lesions are absent A sense of 
fulness in the antrum and tumefaction of the soft tissue of the cheek 


may occur A localized or radiating pain to the teeth may be present 
especially if tlie floor of the antrum is mvoh ed Parathesia or anestl esia 
of the cheek follow s m\ oh ement of the posterior or superior antral walls 
If the hard palate or superior alveolus are invaded the teeth loosen 
and fall out but vv ith little or no pain Extensiv e ulceration vv ith fistula 
tion of the maxillary sinus may occur in the late stage In the eariv 
stages transillumination antral lavage and intranasal examination inav 
show nothing Roentgen examination witlv an opaque oil will frequeiifh 

suggest the presence of a growth i. 

If the tumor originates from the ethmoids or around the orbital plate 
an early swelling around the eye or a persistent puffiness over the cheek 
mav be present Nasal obstructions is a later symptom The gro^h 

bleis easily on probing Examination reveals a firm vascular ^mewhat 
pmlvisb tumor covered vjth o bloody mucoid secretion as a rule 
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If tIicpro\s1h jm-idcs the nasophinnx deafness tngennnnl neunign 
or persistent onigia ivith neg^tneenr findings tm\ be present 

I xtcnsion to the sphenoid smiis nn\ in\oKe the optic ner\e resulting 
in defective vision on the affected side 
\\ 'it'^oii' in reporting 127 eases of prim in c nicer » ngin iting in one 
of the parun’val sinuses <5000 *it the \cvv \ork Memorial Hospital 
fnind met 1 st isis occurred m 29 per cent usualh bv 1 direct extension 
through the hmphatR inthwavs ■\IetntLsi> bv vv i\ of the blood 
strt im to the lungs Ikiiiis liver pken etc miv occur but it is v erv 
mfrevpient 

h/rnornrcinoiin •\n adinoctreinom i reprmiutes in a rough wnv the 
cpithtlnl glandular tisiiii from vvhith it iri es (Fig laS) 

Tlie svTiiptoms arc tho«e resulting from obstruction and pressure 
Persistent pain in the cheek temporal region or forehead ma> be com 
phincil of A polv poid v a cuhr m iss niav be seen m the middle meatus 
which bleeds frcclj on touching \s the tumor develops the e>e maj 
bulge or tlie lacrimal duct become ol>structed A pu(T} swelling of the 
cheek below the eve is i late sign Primarj mclanosarcoma is rare m 
the no c 

Diagnosis — Ihe diagnosis < f <artmoma of the sinuses is made from 
the svmptoras and signs and from the biop^v 

I he differcntid diagnosis should be made from tnfacial neuralgia 
inaMllarj sinusitis <icntil <hseas<.*s svphihs and aspergillosis of the 
antrum 

Prognosis \Nat on report i five veir Min ival rate of ‘’O 0 per cent 
Malignant neopla m-’ of the na^il cavitv ‘•econdarilv involving the 
antrum usuallv give i higher iierctntagc of cures than pnmarv lesions 
of the antrum probablv duo to the earlier diagnosis and greater accessi 
bilitv for treatment The growth in the upper jaw nrelv metastasizes 
unless the tumor has extended to the cheek 
Ohngrcn divides the antrum into four different raalignancv planes 
Malignant growths laving their origin in tlie anterior and inferior 
portions of the «inuis are considered to be less malignant than those 
originating in the {Wsterior and upenur p rtions The close relation 
ship of tliinors in the 1 ittcr po ition to the orbit ind base of the brain 
imv actoimt for the di crepanev 

Treatment — 1 1 e treatment of cloice of malignant tumors of the 
intrum is diathcmiv and radium \ subla'bia'l approach is made and 
the tumor removed b\ electro iiigerv is advocated b\ Holmgren If 
surgical diathennv isu ci! tl ei>eripherv of thegrowthshould bedestrojed 
first and then tl e tumor reinovcf! or destro'ed with a button or needle 
electrode The slotigli 1 = then curetted aw av Large amounts of radium 
are used later 

If exophthalmus is pre^ent and it is questionable w hether or not the 
orbit IS im oh ed bv the growth ^hall* exentcritea the orbital contents 

Laryngoscope 52 (Januatyl 194'’ 

’ Acta Otolaryngol Silpp 19 1 1933 
* Laryngoscope 63 240 (Apnl) 1943 
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iml enters the nmilhr\ sinus from above lad the ethmoid jabvTinth 
from the side Unions orj^iinting in the superior alveolus or har ! 
palate with t\ttii kh into the inoxjJhn sinus mav be reached In 
reseetinii of tlu suptnor iheolus and part or all of the hard p.l.te 
lor t\ttnsi\e sums mvohcmtnt Schdl uses a motlified Moure incision 
startiiiff ojipositc the inner canthus of the e\e extending do\ ii the 
htcr d wivll of tht nose aTvmnd the ah to the iniil hue of tlic upiier hp 
which IS then divided m the mid line \ii incision is then made throuf'h 
the lni(( il iniicosa fnin tin iiisd spine to the hst molir tooth Ihe 
entire (hixk is tiirnwl 1 uk liernnttuiR rcniov d of all or ] irt of tie 
in vxdl 1 if iieccs ar\ 


ni uf tiltit <1 


i-te/ 







* il 



Roentgen ind ridiiini thenpi in i lujiutt «haage i ffer lope if 
cure m tilt ndioscnsitise t\pcs Itinij bcncce^svrv to use some form 
of a surgical procedure to obtain • proper exposure of the growth so 
that irradiation ma^ be used 

Teleoradmm (teleo Curie thenpi) is the use of the riilium bomb 
m which large amounts to i gin ) of ridium m lead containers are 
used , 

The surgical removal of the gitmtii consists m removing the I^oopn 
nodes hgatmg the external carotid if necessarv and excising the lesion 
of the cheek bv diathermy HoweverQuick' advocates the conservative 
treatment of the areas of the J>raph node drainage of the neck rather 
than routine block dissection 

In inoperable cases opiates alcohol injections of the fifth nerve or 
Gasserian ganglion or a resection of the posterior root mav be necesssn 
to allev late the pam 

> Arch Otolaryngol 22 7M (December:i 1935 
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Adenocysbc Carcinoma — Adenocjstic carcmomis of the respiratorj 
mucosa ha\e been reported at \anous tunes in the literature as c>hn 
dromas, basal-cell carcinomas and endotheliomas Bredlau* lists them 
as Narieties of basal-cell carcinoma subdnided into solid c\stic adenoid 
or adenocjstic as advocated In Krompecher 
Pathology — Basaloxna calmdroma endothelioma and basal-cell car 
cmoraa are most frequentlv found in the respiratorv passages and the 
skin about the fice lhe\ present IiistologicalK similar lesions and 
pursue about the same clinical cour^} 

The neoplasm is u^uaili a red fle&hx tn iss more or less firm m con 
sistencv which at times ma\ appear poixpoid It bleed* readily Tlie 
growihs nn\ dostrov the surrounding l»one Metastases are rare 
Histologicalh it pre^nts a picture of cell nests surrounded by a con 
nectnt tissue stromi The cell nests frequently show a central lumen 
containing a pink staining material ami «ioraetimes cellular debris 
Symptoms — The\ are charactenml clinicalh b% slow growth local 
progression I ick of metastases prompt regression to irradiation and 
recurrence after incomplete excision 
TJie sxmptorns are dependent upon the site of mioKement The 
most {retjuent area involved is the niaMllary sinus Bredlau found the 
maxilhrv sinus mv oh cd m oS per cent of the ca^es The most common 
complaint is nasal blockage Repeated attacks of epistaxis are frequent 
^ isnal disturbances ire vimctimcs noted Headache and pam in the 
cheek are common complaints 

Objectneh i mass m tin nostril with a bulging or swelling of the 
cheek and pahte on the ant-cted side can be observetl Transillumma 
tion and roentgen rn show cloudiness of the affected side Other regions 
involved such as the nost sphenoid palate base of tongue epiglottis 
larynx and t ncliea w ould giv e svanptoras referable to the regions affected 
Treatment — I he\ ire relatively radiosensitive and best treated by 
cauterization and adequate irradiation 

Olliers Operation —Olliers operation may be indicated m some cases 
for better access to the nasal cavities In otlier instances Moore s lateral 
rhmotomy would be better Instead of separating the nose from above 
it may be done subhbullv from below 
Olliers operation is performed under general anesthesia with the 
head of the patient hanging over the end of the table in Ro«e s position 
Postnasal tampons should be introduced to prev ent entrance of blood 
into the nasopliarv nx and larynx An incision extending from the left 
ala of the nose upward over the bridge and thence downward to the 
right ala should be made through the cutaneous tissue (Fig 370) A 
Gigli saw should then be placed at the bridge of the nose and all the bonv 
structures along the cutaneous incision severed 
The nose, thus temporanlv resected is then turned downward over 
the moutli Tins having been done the growth should be enucleated 
by blunt dissection if possible or if this cannot be done it should be 
destroyed by diathermy Hemorrhage mav be considerable hence the 
> Annals Otol Rhuiol and Loryngol 45 894 (‘^ptember) 1636 
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MiUGNANT KEOPLASMS OP THE EXTERNAL NOSE 

Mihgnant ueophsms of the «!km of the nose maj be divided into 
tv,o imin groups B^'yil-ceU e^rcinomi 'ind pticUe-ceU carcinomi 
or epithelioma The Insal-ceU carcinoma is characterized b) the 
usual pearK border and slon dcaclopment nithoiit metastasis This 
Is commonK called rodenl j Iter The second tape of neoplasm or car 
cinoma spmo-cellularc is much less commonli obseraed It is commonly 
calleil ‘pncUe-ceU cnrcinoma or ejntkelioma 
Basal-ccll circinoina maa appear upon ana skin surface but occurs 
1110 t commonK on the nose and forehead Tl e lesion is usuallj solitary 
n e basal cclU of the epithelium grow down into the stroma 
According to Barlow The rodent ulcer appears first as an eleaated 
whitish ncKlule or patch coaercil with sc.»les which tend to drop off 
It IS csstritialla a slow process but sooner or htcr an ulcer forms with 
a era little teiuknca to 1 cal at the base It is usuallj superficial but 
mtimeitinaa liocoineatra cateiisiacand caen erode bone and cartilage 
V crust maa form oaer the dirtj necrotic base and ulceration deaelops 
when the cells become so far rtmoaed from their source of nutriment 
that necrosis takes place Additional nutntion is then supplied to the 
sura i\ mg cells and the lesion maa extend rapidlj The extension of 
the lesion nua produce distressing deformities of the whole region as 
when the nose check and upper lip are dcstroacd 

According to Mcrarland if the growth is characterized bj a disposi 
tion of the multipljang cells to complete the natural differentiation and 
pass through the pnckle^ell stage to that of true kcratmization we 
1 aae the carcinoma acanthous or spintnccllulare 
The treatment of carcinoma spino-eellulare consists in wide excision 
either ba knife or cutting cauten If the denudetl area is large skin 
grafting ma\ be resorteil to later llaclium and roentgen ray may be 
used later as indicated Good results ma% le had m manj instance* 
from radium or roentgen rax alone 
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THE CLIMCM, \N VIOMl WD m\sI0I0r.\ OP IHE r\R 

Tire orjrin (tf lit-jritip i^i «Ii\ imKIc into 1 lie txttnni c ir the middle 
ear andtheintennl ear 


THE EXTERNAL EAR 

I rom a clinical p<iitit of mcw the mmle ii of interest on account of 
the de«tnicti\e mHaiimntor\ proocr' es uhicli ittack its c-artihpinous 
fraineaork and the pt ntliontlritmi coxtring it I’trichoiulntM and 


Ovra etnfiidicis 
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fnmphns 
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afihheltets 


Crus/ielim 
^l(nsura ant 
Va^s 
scntioisat 
Tra^ 
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Zeiaius 


chondritis of the auricle from traumatism or following the mastoid 
operation occasionalh occurs In performing the plastic operation upon 
the canal in the radical mastoid operation the cartilage of the auricle 
IS included, and IS, at times followed b> an infection of the perichondrium 

and cartilage 

The external auditory canal is dnisible into a cartilaginous and an 
Osseous portion The cartilaginous portion of the canal (the auricular 
36 (sri) 
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txttHMoiO lb \Uulml to tlie osseous or deeper portion by bands of 
fibrous tis uc Ilie lengtli of the canal a\erages from 35 to 38 mm 
It rimsforwaKt ainl im\anl man oblique direction and presents a cur\e 
iicli IS liiglitr iitir the middle of its length than at either extremitj 
Ibroi!^ bout Its entire extent it n, lined bj cutis closely adherent to 
the undcrli iitg tissue Jhesuperior and posterior walls of the carldag 
moils c-xtiil arc thinner than the antenor and inferior walls The 
inferior wall extends deeper along the floor of the canal than the other 
mil' Hid IS known ns the processus triangularis The antenor wall of 
the cartihginoiis canal is crossed bt two or three fissures which are 
filletl with connective tissue and a few muscle fibers These fissures 
callcvl the fi'siires of Santorini render the auricle more movable A 
dwp 'll '!Ct'S of the parotiil gland maj find an outlet through these 
fi iircb 


In tl t new bom the canal is fibrous throughout its entire length 
and Its wall-) an collap ed and in apposition Bone salts are gradualiv 
dipo itnl 'ind the canal assumes its patulous condition 

1 lie stl accoiis glands are limited to the cartilaginous portion of tl e 
i Mini hence (uruncnlo is is confined to this area 
1 our cranial non es give branches to the evtern d ear The auriculo- 
ttmjioral branch of the tliinl division of the fifth sensorj branches from 
till, genituhte ganglion < f the facial Jacobson s nerv e from the ninth 
Vniold s nerv t from the tenth or v agus nen c 


THE MIDDLE EAR 

lltc iniddle tar embraces Tympanic membrane or drum head 
custichnu tube the txmpanic tn\it> and its contents (the ossicles 
ligaments muscles etc), antrum mastoid cells 
The Tytnpamc Membrane —The eardrum is stretched across the inner 
end of the external auditorv canal It is elastic enough to undergo con 
sidervblc movement when the air in the canal is alternately condensed 
iiid rarefied with Sicgles otoscope At the inner end of the external 
luditon canal is in intomplete boiiv ring the annuU/s tymyanicus 
On the suffice of the annulus there is igroove the sulcxta tympanicuf 
to which the eir-drum is sccurelv attiched bv an extension of the 
pcriostenin of the bone and the middle fibrous laver of the drum The 
iTiTrrfitft XawxTATiWift v/jA around, the 

opening but is absent at the upper portion the Tlirinian The 

part of the membrane attach^ to the annulus is known as the pnw 
tensa or the viemhrana Unsa 

The part attached to the Rniman segment is not stretched but i> 
loosely drawn and is known as SArapneH # mmtranc the pars 
or the memhrana fiaccida This portion of the membrane forms the 
outer wall of Prus^ak s space while the pars tensa forms the Jo^er por 
tion of the outer wall of th? tympanic or middle^ar cavity (rig otw 
The tympanic membrane » a composite membrane of three lav 
The outer one being a reflection of the skin of the canal made up 
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lajers of flat epithelium with cjlindncil cells m the deepest lajers tfae^ 
middle one being fibrous tissue consisting of an outer radiating and an 
inner circular lajer of fibrous tis-^ue poor in ehstic fibers and the inner 
a reflection of the mucous meinbnne of the middle ear consisting of 
simple cuboidal epithelium Tlic handle of the malleus is embedded 
withm these structures 


In that portion of the drum membrane known as the pars flaccida or 
Shrapnell s membrane a small concentric shaped field situat^ between 
the short process and the Rn inian segment the middle or fibrous la\ er 
is absent The outer skin lajer and the inner raucous membrane lajer 
form the pars llaccida The remaining portion of the drum membrane 


or the pars iensa is made up of the 
The size of the drum membrane is 
about 8 mm wide 9 mm high and 
about mm thick It is not a 
plane surface but indrawoi like a 
shallow funnel the umbo forming 
the apex It is incline<l in both scr 
tical and horizontal planes at about 
4o degrees so tint the superior anri 
posterior quadrants are nearer the 
ob^iacr than the anterior and in 
fenor quadrants In infants this 
inclination is more marked «o that 
the membrane more nearh ap 
proaches the horizontal 
The tjonpamc membrane presents 
certain landmarks wbicli its pres 
ence is recognized A prominert 
one IS the short process of the malleus 
■which is seen as a more or less prorai 
nentgrajish white point in the upper 
and anterior portion Extending 
dowTiward and backward from the 
short process to the middle of the 
drum membrane is the handle of 
thf xosJUsAf the .w.radi’v.v.w 4# 
the tip of the manubnura is a flat 


lax ers as gix cn abox e 


d 



(ic an Coronal Kction through the 
Umpanum a eztrem ty of the upper 
h estrem ^ of the itmer bony wall of 
the meatus d tegmen tympani e e at 
t c external port on mternal port on / 
malleus and superior 1 gamentuta malle 
2 nrua k stapes within the fenestra 
\est bul t promontorj K Prussak s 
space m hypotympan c recess (cellar) 

( scar m the lower half of the drumhead 
in appos t on w th the promontory 
incudo-staped af junct on (alter Brufif 
Pol tcer) 


tened area called the umbo I pan 

looking at the drum membrane b> means of reflected light a cone- 
shaped hght reflex can be seen hax mg its apex at the umbo and extend 
mg downxxard and forward From the <hort process of the malleus 
extend two folds in the membrane One passing forward is called the 
anterior fold and the other much longer is called the posterior fold 
These folds form the lower boondaij of Shrapnell s membrane 

In addition to the landmarks just mentioned one is sometimes able 
to see through the membrane some of the contents of the tjonpanum 
Of these the most prominent is the long process of the incus This is 
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scon projecting downward to i point about the center of the posterior 
snpenor f)Madraiit 1 roin the tip of the long process of the incus extend 
ing inward the shadow of the stapes can sometimes be seen At times the 
chorda t\nipani ntr\c is obscrced pissing from behind forward across 
tlic tcmpinum just below the Iciel of the posterior fold 
lor concenicncc of describing the drum membrane is divided into 
qindnnts A line drinn through the short process and the umbo and 
another lint at right angles to this and passing through the umbo will 
divide the drum incmhnnc into four parts an anterior-superior and 
anterior inferior a posterior superior and a posterior inferior quadrant 
(hig J(d) lUhind the anterior sniKnor quadrant lies the opening of 
the eiistnclu in tube the aiitem r iiiticoiis poucli of tl e drum and the 
canal for the ttn<or tvinpam mn<:<le Uehind the anterior inferior 
quadruit lies the carotid canal Keliind the posterior superior quadrant 
IS sitinfoil the stapes tlie thonla tMiipam nerve the long process of the 
incus the posterior inucoiis jHicKct of the drum membrane and the 
PiTimul ccmtamuig the si ipedms muscle Behind the posterior inferior 
quadrant lies tlu niche of the round window 


fbs^Mor/o/d 



^rop/ffUs mmbme 

^ (nraf/e/tit flam if a/ 

'' Ankner fold 
Sh ffi p/mss oT 
\ m/im 

- iJ/z/iPk 
I fftffl/eas 

Cm eC lipk 


tio 3ri The n H irun ineml ranp a b anlenor »ui«r or Quadrant 6 e anterer 

infenor q ladrant c d po tenor infer or q adrmt d a posterior superior quadrant 

The Eustachian Tube — Jlie n«r>t ccmnion avenue of approach of 
infection to the innitlle-ear cav ifv is tliroiidi the eustachian tube It la 
through this channel tint ncariv all midtllc-ear tliseases invade the 
middle-car cavitj liie tide is about 30 iinn long the pharvmg^I 
opening being about 15 mm lower than the t'mpanic opening The 
tvmpanic oj eiiing corre ponds to the antero-aiipcnor quadrant of the 
eardrum hence it is not m the most dependent portion of the cavitv 
This does not interfere with drainage under normal conditions as me 
cilia of the epithelium of the tjmpanic cavitv sweep the secretions t 
the opening of the tube and through it to its pharvngeal opening 

Tim tvonpanic end of the tube baa an ecus framew orb and is about 

12 mm long The pharvngeal end of the tube ha-, a cartilaginous an 

membranous framework and la about 24 mm long , 

portion is in relation above with tlie canal for ^ 

Se and .atemal), ...tJ. the »nal for the .ntem.I carol, d arter. 
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Tlie nieinbrano-cartiHginoui portJon is tn'iilc up of an inner nieinbranou'' 
part niul an outer cartilaginous wall 11 c tuW is trumpet shaped at 
both extremities and is nirrowtst it the junction tf the osseous and 
cartilaginous portion This is known is the isthmua Tiie tube is lined 
with ciliateil columnar cpithdium with ni im gobit Kells 1 he cilia carrj 
the secretions tow ml the ph irengcil i nfitt 

Lndcr ordm ir\ conditions the n\tinbrin« us w ills of the tube ire in 
i st ite of cullap e mil onh open when etrt iin pdit il mu clcs ire con 
trictcd \av\mng and sw dlowiiig c ui e tlK-< mu tlis to coutnet an<l 
iiristlius ulmitttHl into the tMiipinu < i\it\ 



riirct muscles act upon tile tube (I)tlirlt\it i ill p il itn i wliitb 
arises from the under side of the tip « f the petn us 1 one and from the 
lower and outer surface of the eiist icliiaii e irtil ige and is in'>erted into 
the soft palate (2) the tensor \ eh pal itini which anses fn m the scaphoid 
fossa of the sphenoid from the angular spine < f the spin noid and from 
the anterior portion of the lateral raembraiious w ill of the eiotachian 
tube This muscle is attached to the anterior surface of the soft palate 
(3) the salpingophare ngcus which arises from the cartilaginous portion 
of the tube is inserted into the postpbaiangeal wall 
The leeator \eli palatini is suppli^ bt a phai^ngeal branch (plexus) 
of the \agus a branch of the facial The tensor xeli palatini is supplied 
by the mandibular division of the fifth nerve These muscles elevate the 
soft palate and assist m aproximating it against the posterior wall of 
the pharvTix in the act of swallowing As the superior ends of the muscles 
are attached to the cartilaginous bp md to the membranous portion of 
the tube and the inferior end to the soft palate it is obv lous that the 
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rontraction of Ibc muscles mil produce a tuo-fold result-namdj the 
pliTp-UBeil orifice of Ac tube is opened and the soft pahte is derated 
I ht ac ion of t lie tensor and lesator sell p ilati muscles is so mtiimtelv 
issociitcd mth tint of the mnstles of the pilate and phirjna that it is 
sonienliat dlfliciilt to estimate the influence of the other muscles on the 
patenej of the tubes Phe pharjngopalatinus (posterior pillar of the 
fiuces) has its upper attachment in the soft palate am) it contracts 
durinB dcclutition and thus indirectlt eacrts a tensile action upon the 
tiilnl mii-icles In inflammiton processes im oh mg the ndenoid tonsils 
utd f mcnl pillars the swollen condition of the palatophar\ ngeus muscle 
indircctlv interferes with the action of the tubal muscles 



Ihe anterior wall of the pharyngeal end of the tube is membranous 
while the upper and posterior walls are cartilaginous The tensor and 
Ie\ator \eli palatini muscles are attached to the membrinous portion of 
the tube hence when they contract the tube is opened to its isthmus 
This permits of the interchange of air between the pharynx and the 
middle ear and maintains an equilibrium of pressure on the inner and 
outer surfaces of the membrana tyinpaiu 

The pharymgeal end of the tubal cartilage (posterior and superior 
walls) forms a projecting hp or tubal prominence (torus tubanus) on 
the fateral waff of the nasopfiaryTW Just behind this is a groove Anoira 
as Rosenmuller s fossa The fossa and tubal prominence are the land 


marks used m the introduction of the eustachian catheter 
The Tympanic Cavity, Tympanum, Cavum Tympam —The trapamc 
ca\ity IS the space between the tympamc orifice of the eustachian tube 
and the mastoid antrum It may be described as i flattened cylinder 
and is dnided into three parts namely , v .i,,. 

1 The epitymipanic space ^anJt attic) oi that part h^ng abo^e the 

le% el of the upper margin of the m^branatensa * 

2 The atrium or that portion of the tympamc cavity situated between 

the le^ els of the upper and lower margm of the membrana tensa 
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3 The hj'pot\mp'inic spice or thit portion of the middle ear ci\itj 
King below the inferior inirgin of the drum niembnne 
The mucous mdiihrnu limn/r thctimpinum is pile ■'lightli lascular 
and cn\crwl for tlie mtv^t part with low eoUimnir cihnt^ epithelium 
0\cr the pirunidil cmmcnct ossicles iml timpiiiic membrane it 
possesses 1 llittcnecl iioii-ciliitcd cpitheliiini The mucous membrane 
coiers the mils mil also imests the ossicles hgimcnts of the ossicles 
tendons of the stipciiius and tenw t\uipani muscles and forms certain 
folds which arc describc'd later It is continuous with the mucous mem- 
hrinc of the mistnid cells anil the custic iin tube The wiie-Iike 
inotioii of the cili i Carrie's the secretion to the custachnn tube 



Flo 31*7 — fechemal c drawing «ho«ing » coronal *cc«ion through thfe tjtQpan c casiVy 

The mucous membrane of the l' inpaiium forms set era! t ascular folds 
which extend from the roof of the tsinpanum to the ossicles muscles 
and limes Pouch like caiities irt thus produced One of these Prus 
Saks space is well marked and lies between the mtmbrana flaccida and 
the neck of the malleus 1 wo other pouches the anterior and postenor 
spaces of Troltsch, are formed b\ the mucous membrane investing the 
chorda tvmpani nerve one being mterior to the manubrium of the 
malleus and the other postenor 

The upper wall (tegmen timpani) of the tjmpanic cavitj forms a 
portion of the floor of the middle fo^a, of the cranial cav itv , the outer 
"all IS composed of the eardrum and m its upper portion (outer wall 
of the attic) of bone The wedge of bone forming the outer wall of the 
attic should be removed m the radical mastoid operation to expose 
this space to mspection and treatment dunng and after the operation 



>'»s cuf.w u , ^ ,ro,„ n„ 

tjmpanic c-^\ lt^ from the jugular bulb The final 

ner\e rims across 

be upper nn.l poitcnor u .11 in 1 ua„i|lj encio e,l in 1 bonv co.enng 
nn“'lbsu''t"'’"’''' t»"> TO'emg 



Contents of the Ijinpanic Cavity — Tlie tjmpinic. ciMt\ contains 
tlie chain of ossicles I gniiients mp idic muscles and tl e chorda 
t\nipani ner\e 

The Ossicles —1 lie ossicles (I i/r 3(6) nre three in number themalleus 
incus and stapes Tliei forma chain connecting the membnnatjmpani 
with the o\al window of tl e lab\Tmth T! e malleus the largest of the 
three presents a head which lies in tlie \ault behind the membrana 
flaccida and a handle (manubrium mallet) which is attached to the 
inner surface of the drum membrane Connecting the head and the 
handle of the malleus is a conslncled portion called the nech Antenorlj 
the neck presents a long process (processus gracilis) The short process 
extends outwardly from the base of the handle 

The incus presents a body and two processes The body of the incus 
occupies the postenor portion of the lault The antenor surface of the 
body of the incus articulates with the head of the malleus The short 
process of the incus extends backwards from the body and articulates 
w ith a small facet on the postenor wall of the \ ault just below the aditi^ 
ad antrum The long process of the incus extends downward and 
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backward and articulates with the stapes 1 liu, process is nearlv parallel 
with the handle of the malleus 

The stapes or stimip presents n foot plate nhich is attached to the 
o\al window bj an annular ligament two cruras or arras arise and unite 
foraing a neck Abo\e the neck is i small enlargement called the head 

Druss* in examining the normal histoIog\ of the articulations of the 
malleus incus and stapes found thc\ con‘«ist of four laxers m each 
ossicle three of which arc more or less constant while the fourth is 
\anablc (a) bonv la\er (6) calcified cartilage la\er (c) Inahne car 
tilage and (d) terminal lajcr (resembling fibrocartilagc connectue 
tissue endothelium etc ) The articulation m his opinion is not that of 
a real joint in the true sense of the word hut is rather a tvpe of s\m 
phxsis between the two ossicles 

Fire ligaments support the ossicles in the tvmpanic ca\itj namclj 
anterior superior and latcri! ligaments of the malleus the superior 
ligament of the incus and the ligament of the short process of the incus 
In addition the foot plate of the stapes is attached to the o%al window 
bj the annular ligament \ loose capsular ligament binds together 
ti e incais and malleus and another capsular ligament encloses the incudo- 
stapwial articulation I olds of mucous membrane co^er the ossicles 
and ligaments forming pouches or pockets Three of these pouches 
the anterior pouch the posterior poucli and Pru»5.ik s space are m con 
tact with the drum membrane 

ftfo muscles are located within the tjmpanic ca\it\ namelj the 
stapedius muscle inncraate<I b\ the seventh cranial ner\e which 
an^ from the pjTamulal Irone excrescence on the poaterior tjmpamc 
"all and is inserted m the neck of the stapes and the tensor t\mpam 
muscle mneraatcdb% the fifth cranial nene which arises m a semicanal 
just abo^e the osseous portion of the tustachian canal and from the 
upper wall of the cartilaginous portion of the eustachnn tube The 
tendon of this muscle after passing backward and upward across the 
inner wall of the tx inpanum within a special l)on\ canal emerges in front 
of the o\al window It then curxes around the processus cochleanformis 
then crosses to the lateral wall to be inserted into the inner and anterior 
surfaces of the handle of the malleus 
The chorda tympani nerze enters the tjanpamc cavity through a small 
canal in the posterior region and passes between the handle of the mal 
leus and the long process of the meus to an exit (canal of Huguier) at 
the inner extremitj of the glasenan fissure It passes down between 
the pjterjgoid muscles to join the Imgual nerve 
Walls of the Tympanum —The superior wall the tegmen tympani 
IS a thin plate of hone forming a portion of the middle fossa of the 
skull It is continued backw ard to form the roof of the t\ mpanic antrum 
and prolonged forward to form the roof of the canal containing the 
tensor tx mpani muscle This plate of bone is freqi entlx x erx thin and 


*Arcb Otolaryngol 8 64 1928 
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or lotidness of sound at each pitch at which the normal ear experiences 
a sensation of feeling as distinguished from hearing and above which 
a sensation of acute pain is experienced The sound intensitv necessan 
to procluM this threshold of feehng is taken as a practical upper intensitv 
limit of hearing Since there are no definite lower or upper limits of 
pitch which are incapable of stimulating the auditorv nerve this sensa 
tion of feeling ma^ be taken as the upper and lower pitch values at 
w hicli a sound produces on the normal ear a sensation as much of feelint^ 
as of hearing ® 

Ihe limits of sensation just de<^bed maj be taken as defining the 
confines of the normal auditorv sense as everv sound possible to per 
ceive in a practicable vvaj bv the auditorv sense or which is in anj waj 
serviceable must be included within them 
llie abnormal auditorv sense inav be described with reference to the 
normal in the same terms and, if properlv represented a comparison 
inav be made show ing the character of the differences 
'llie differences in mtensitj are measured m sensation units (su), 
decibels (d b ) or in percentage hearing The sensation unit corresponds 
to approximxteh the smallest fractional change in intensitj perceptible 
to a person of normal hearing The decibel is a unit of relativ e mtensitj 
It IS the smallest increase m sound intensiU appreciable bj the normal 
car It is a logarithmic unit m which 10 decibels would correspond to 
a tenfold increase in sound intensilj, 20 to a hundredfold 30 to a 
thousandfold, etc 

\ arious 'lids liav e been used to help determine the type location and 
degree of the hearing defect The most common and probablj the most 
practicable from the patients standpoint is the whispered or spoken 
voice WoKcver, this falls far short in determining the quihtative type 
of lesion as the primary v oice sound> are limited to a range of from about 
300 to 3000 cycles per second Overtones may go higher The male 
voice (fundamental and overtones) ranges from about SO to 7800 fre- 
quencies while the female voice ranges from about 160 to 10 250 Qcles 
Adequate hearing for the conversational voice is possible however in 
individuals who have retained fairlv good hearing for the frequencies 
512 to 2048 The voice is aho unsatisfactory from a more exact quanti 
tive standpoint because of the variations in the voice of the examiner 


at different times or places or under different conditions 

The tuning fori s are a valuable aid and probablv will not be supply 
mented by other forms of testmg at least they should not be at the 
present time The forks used in otologic practice are usualh made m a 
nnge from 10 d v to 4096 d v and imless supplemented by the whistles 
or the monochord are inadequate for tbe high tones Thev we abo 
useless for testing the hearing of those w ho hav e impairments of hearing 
of 50 per cent or more as a person with that degree of deafness would 
not hear the forks . . 

Te^ts for hearing by means of tbe voice watch or tuning lorKs are 
e-,sentially qualitative and as usuallv given are inadequate 
exact te^ts of hearing It is difficult to express the results obtamed b 
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such teats in terras of decibela (d b ), sensation umta (s u ) or percentage 
Iieanng 

The audiometer la more satisfactorj for testing the hearing in the 
higher tone ranges than the tuning forks or tlie Galton nhistle It la 
the beat nitana for determining defects or ‘lalanda of deafness ” The 
diagnosis of the cause of deafneas can often be made more satiafactonl\ 
b} means of the tuning forks As a meana for measuring the actual 
handicap from a defect in hearing the audiometer or forks are of limited 
\alue, as the \oice itself is the onl\ test that has much practical impor- 
tance to the patient As a means for measuring the progress or decline 
of deafness tlie audiometer (testing all the tone range) is of much \ alue, 
especialh as a method of precision o\ er other metliods 
Air Conduction —The intent in measurement of air conduction, as 
well as bone conduction, is to determine at a given pitch or frequency 
the faintest sound a person under test can hear 
The determination of threshold acuitv is made more quickly and ac- 
ciiratelv with an audiometer than with tuning forks as the audiometer 
has a greater range of both frequencv and intensitv than do the forks 
Aiir conduction tests alone bj means of forks or the audiometer do not 
permit of an accurate diagnosis regarding the location of conductive 
lesions The same thing ma^ be said of bone conduction tests m diag- 
nosing nerve lesions, however bj utilizing both air and bone conduction, 
combined with the otoscopic and fork examinations, the otologist ma> 
fix the location of the lesions with reasonable accuracy 
Bone Conduction —Bone conduction is the abiJitv to hear a note or a 
noise when the activ ated source of sound is placed upon the head \ erj 
little IS known about hearing bv bone conduction Most observ ers fa\ or 
the opinion that the important pathway to the inner ear is an osseous 
rather than an osseotvrapanic one In anv event tlie sound is perceived 
onij when the nerve impulses reach the cerebral cortex 
The three methods usually used to test bone conduction are (1) the 
tuning fork, (2) the monochord and (3) the audiometer with a bone 
conduction attachment The watch and acoumeter are used at times 
but are uns.'itisfratorj Tuning forks of medium low frequcncj (128 to 
oI2 cvcies) are the most satisfactory to use The normal ear heirs the 
sound bj bone conduction (12S cvcies fork) about one-half the length 
of time that it is heard through air conduction 
The bone conduction test mav be altered bv skull resonance as 
influenced bj asjmmetrj of the skull, densitj of the bone or v inous 
conditions of the sinuses For frequencies below 2000 cj cles the heanng 
bv bone conduction is influenced to some extent bv lesions of the con- 
duction apparatus but does not seem to be influenced appreciablv for 
frequencies above 2000 In the latter event a direct test of tlie cochlea 
Is made The difference between the air conduction and the bone con- 
duction gives the conductive loss However, the liearing aemtj for 
tones bv bone conduction should be measured throughout the nnge of 
hearing Knudsen and Jones have reported prolongcxi bone conduction 
is rarelv observed in a sound-proof foozd 
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In a pure conductne tjpe of deafness the bone conduction should 
he normal for all tones as the cochlea would ha^e normal acuitj In 
this type of deafness the loss of heanng hj air conduction would be 
greater for the tones of low frequenc3 
In a purely perceptive tjpe of deafness the curve for air conduction 
and bone conduction would be about the same if the defect is m the 
cochlea The loss of hearing by both bone and air conduction would be 
greater for the tones of high frequency in a perceptive deafness 
The Committee* of the American Otological Society on the methods 
of testing the hearing by bone conduction recommends that all otol 
ogists routmeb use the technic of alternate placements of the fork 
The alternate placements at regular mtervals begins unmediatelj after 
the fork 18 struck and continues until it ceases to be heard bj either air 
or bone conduction which ever is the more acute The stem of the fork 
IS held against the head for two out of each five seconds ITie total 
cjcle of each alternation should not exceed five seconds for the lower 
frequencies and three seconds for the high frequencies 


Audiometer —The importance of accurately determining the acuitj 
and quality of hearing m delicate functional and diagnostic examinations 
Ins long been recognized As a result several different t^pes of audi 
ometers capable of meeting a wide range of requirements have been 
developecf 

Accurate tests raaj be made not onij bj tnmed otologists but also 
bj office assistants or nurses 


The data obtained may be recorded by means of graphs which are 
easily interpreted and make possible a tentative diagnosis even before 
making a fully complete examination of the patient The graphs visualize 
to the physician the defects in hearing and give a partial indication of 
the type of disease causmg the deafness Comparison of sequent charts 
demonstrates improv ement in function or the contrary The audiometer 
makes it possible to produce graphs of value m medicolegal cases 
The audiometer consists of three essential parts viz a frequencv 
oscillator an attenuation potentiometer which is a device for regulating 
the volume of sound and a receiver It is acousticallv a generator oi 
approximately pure tones which mav be varied both m pitch and 
intensity The oscillator has a frequency range which in most instru 
ments extends from lOOto 10 OOOdouble vibrations or cjcles per second 
In some audiometers this range is div ided into eight or more steps of 
frequency, 64 128 256 512 1024 2048 4096 and 8192 cycfes per 
second In others the frequencies are contmuous 

The attenuation potentiometer consists of a resistance network con 
nected to a switch which serves to vary the output of the oscillator An 
attachment for testing bone conduction with or without masking the 


opposite ear is present on most instruments . t 

Method of Testing Air Conduction —To determine at each pitch tne 
faintest sound the person being tested can hear the usual Procedure is 
to begin with an intensity which is dearly audible Upon hearing th 
>Ann Otol Rhmol and 45 800 {'’eptember) 1936 
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tone, the patient presses his signaUing button, lighting the signal lamp 
The potentiometer pointer is then slowly turned tow ard zero until the 
patient no longer hears the tone He then signals this fact bj releasing 
the button, extinguishing the lamp Thus the exact measurement of the 
patient’s hearing at the particular pitch is obtained Frequent use of 
the tone mterrupter tlirougbout the test will check the accuracj of the 
patient’s signals 



Fro 378 — Vir and bone conducljon (scbematic) I cranium . cerebrum 3 auditory 
nene going to temporallobe 4 lal^Tintb 5 tympanum and ossicles fi auditor} meatus 
7 pinoffl a tuning forL placed on (he sertei osteal bone conduction ae cranio- 
tj'mpanal bone conduction d tuning lorL held in front of the ear d e air conduction 
(after Bruhl Folitzer) 

Method ol Testing Bone Conduction — The same method of testing b 
used for both air conduction and bone conduction measurements The 
bone conduction receiier is placed over tlie mastoid of the ear under 
test and measurements noted Tlie bone conduction recci\ er permits test- 
ing at frequencies considenbU higher than are possible inth tuning forks 
The lower limit for bone conduction testing is usualh about 2o0 
cjcles per second masmuch as i sensation of feeling as well as hearing 
IS generallj experienced at frequenaes below 233 cj cles 
Masking Method of Testing Bone Conduction — In the ordinary bone 
conduction test a fork is placed on the mastoid region and the entire 
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=ku!! >s \ ibrated If the ears are of equal acuit\ the sound mil be sensed 

t?'' >« the opposite ear is 

better the sound mh be percened first m that ear Consequenth the 
test maj not show the bone conduction loss for the deaf ear but of the 
opposite or better ear xi^uinie 



Fio 3 9 — Vud osrsui abomoe « plot uauatlr MsoeiaWd wi(b nonnsl heans'’ 

Ihe method of eliramatinj: perception in the better ear is accompli i ed 
b^ introducing a so-called masking tone in that ear using the same 
or different frequencies as the test tone The test tone maa be inter 
mittcnt so that its presence can be detected easiK 



F o aSO — Aud oeram showiue * plot o«aallv a«soc ated with m xed deafnest 

lien making an audiometnc I one conduction te t b\ the masking 
method the bone conduction recener is placed in contact with the 
mastoid bone and the air conduction receiver or other masking deuce 
IS held to the opposite ear The mmimuQi intensity at which the inter 
rupted tone is perceptible represents the bone conduction sensitniti or 
hearing loss for the ear under test 
In masking the hearing of the better ear while the poorer one is 
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l>eing tested, an ordmarj electnc buzzer connected to a telephone 
recei\ er, as used h} Jones and Kmidsen m their audio-amplifier is satis- 
factory The buzzer must not be so loud as to mask the lieanng in the 
opposite ear In main instances a stream of air from a compressed air 
tank, directed against the aimcle or the external auditor\ meatus is a 
satisfactory and simple method of masking the non-tested ear The 
help of an assistant is necessars m this latter method 



Tio 381 — \udioffrain «howin« ■' plot u<uallv n<so<‘iated with nene deafneM 

Aiieliogrmu — Tlie audiogram is .i than so arranged that tlie results of 
medsurenients obtained b\ meau' of the audiometer or other instru 
inents producing tones of knonn pitch and intensity can he plotted 
On the audiogram the entire region of normal hearing is represented 



Fio 3S’ — tudiozram «howms a plot u«ua]l) a««ociated with ol^irurti\«‘ deafne*s 

the threshold of hearing being designated as “Normal Hearing,” and 
the threshold of feeling, as “Total Lo«s of Ser\ieeable Hearing” On 
this chart may be receded audiometnc measurements t\hich shotv at 
a glance the extent and charicter of tlie hcanng deficiencies The 
horizontal ccale repre«ents pitch, corresponding to dmsions of the 
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scale The ^ertieal scale indicates the inlensitj of sound in 
sensation units or decibels The Tendings obtained mth the audiometer 
gn e the threshold of hearing for tl e patient comparable nith the thresh 
old of normal hearing represented on the audiogram b\ the line marked 
normal hearing The result is a graphic presentation of the state of 
the patients hearing n-hich is roughh comparable with preiious or 
siibscnucnt audiograms of the same patient or of others 
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acuitj of hearing m manj eases accounts for apparent inattenti% eness 
and lack of ability to understand instruction 
With the realization of this condition and the use of phj sical exami- 
nations to discover those nith defecti\e hearing, a need has grorni for 
an instrument that mil measure acuity of hearing accuratelj and 
quicklj , and also use the same standard of measurement for all examined 




In addition it is ob\iousl> desirable to a%oid the errors possible nhen a 
hash nhisper or n itch-tick test is gixen for this purpose 
The 4-A audiometer (IVestem Electric) xvas designed to meet thi^ 
conditions This instrument is essentiallj a phonograph to which has 
been added telephonic apparatus so that the sounds produced in the 
3S 
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phonogmph are transmitted to the ears of those under eiamination 
ttith tins mstnioient it is possible to transmit sounds to the listener s 
ears w ith a great degree of unifonni^ 

It affords a reproduction of con\ersatiDnal bpeecli embod\ing a wide 
pitch range It facilitates the detection of children who are deaf onI\ 
III one ear, but who b\ special concentration of attention might pass 
other tests unnoticed 

The 4-A, audiometer can be arranged so that one person alone or a 
man\ as fort\ persons simiiltaneoush can be tested under the same 
conditions 

The pupil b\ writing down the numbers heard indicates definiteh 
where in the range of sound the ear recognized sounds and is able to 
interpret them correcth 

The 4-A audiometer consists of a spring motor phonograph using a 
magnetic reproducer instead of the usual acoustic reproducer The 
magnetic reproducer picks up the aibrations originated bj the record 
and transforms them into electrical aibrations These in turn are con 
aejed to the telephone head set bj thu transformed into sound waaes 
and delnered to the ear of the person or persons under examination 
w ho hear as if bj telephone 

The records employed with the audiometer are made especiallj for 
use with this instrument Thej are so arranged that the intensit\ of 
the sounds (numbers) transmitted to the listeners ear decreases m 
small steps to a minimum returns abniptK to the maximum and then 
decreases again This process occurs four times in the placing of eacli 
aide of the double-faced record Tbe first two senes of numbers on each 
face are spoken m a womans soice and the second two m a mans 
Each decreasing scries is composed of different numbers since repetition 
would introduce the mefnor> factor into the test The same rate of 
intensitj attenuation is howeier, maintained in all four senes Each 
ear of the patient can therefore be tested four times at each intensity 
The determination of heanng loss can thus be made with considerable 


accuracj 

Tor the use of those being examined special data sheets (Fig SSI) 
haie been designed The listener writes on these special forms tlienum 
bers heard thus mdicating tbe sound intensitj at which mtelllglbIlIt^ 
ceases This intensity detemiinesthepersonsacuiti ofhearmg 

Bj placing a master sheet bj the side of the data sheet so that the 
horizontal lines comcide the examiner can immediateh di coier what 
figures ha%e been recorded iDCorrecth and can thus determine the 
patient’s heanng loss , t u 

Tuning Forks —The Bezold Edelmann set of forks and whistles ha* 
become standard It is constructed upon scientific principles and should 
be used bj all otologists It coxere the range of hearing of the human 
ear The forks are weighted and free from o\ ertones \\ ith them deal 
mutes ma\ be tested for islands of heanng and when found tlic 
islands or areas of the organ of Corti which are functionating max 
be utilized to teach speech if within the range of tones used in articulate 
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speech The} are indispensable for scientific l^ork No other set of 
forks and whistles meets all the demands One ma} usiiall}, thoiigli 
not alwa\ s do diagnostic w ork with three well-selected forks, for instance 
the Reiner set consists of one C (64 cycles) for estimating the low 
tones, one d? (153 8 cicles) for the relati%e bone and air conduction, 
and c‘ (2048 cicles) for estimating the high tones \5hile one max not 
deterinine the Ion or the high limits with these a loss of hearing for Ion 
tones or for high tones ma\ be determined b\ the shortening of the 
time the C or c* forks respeetnelj are heard as compared nith the 
normal 

Magnesium Forks — jragnesiuin forks are rustless and of light A\eight 
The\ consist of magnesium 95 6 per cent manganese 0 4 per cent and 
aluminum 4 per cent 

So far as duration of ^ ibration is concerned, the allo} forks seem to 
he as good as the steel ones excepting the c 5 (4090 c%cles) At some 
of the pitches, the magnesium forks appear e\en better than some of 
the steel ones, but on the otlier hand, some of the medium low-pitched 
steel forks Mbrate a little longer The low-pitchetl magnesium forks 
with their long prongs ha\e ratlier decided overtones but these can 
he largel} eliminated b\ carefiilh striking the fork at certain points 
with a soft object like a cloth hammer or tlie ids of the hand In 
order to defimtel} obviate the overtones weiglits mav be used as la 
done with the low -pitched steel forks, or a wide rubber band inaj be 
placed about each prong as suggested bv Bezold manv }ears ago 

Principles Underlying the Tests of Heanng *— 1 55 hen the conduction 
apparatus is diseased or obstructeil the heanng is impaired or lost prin- 
cipal!} for the lower tones of the scale 

2 55Tien the perception apparatu-. is disei->ed the hearing for all 
tones IS impaired but the los* is greater for the high tones 

3 The normal ear hears the tuning tork about two times as long 
bv air as bv bone conduction The ratio vanes with different forks 

4 Allien the conduction apparatus is diseased or obstructed, bone 
conduction is increased and air conduction is dimimslied bone con- 
duction imv be so much increased that the fork is heard longer b} 
bone than bv air conduction (Negative Rinne) 

5 55Tien the perception apparatus is diseased bone conduction is 
tliminnhed Heanng for the tuning fork bv air conduction is dimin- 
ished to a less degree so that it appears relativelv exaggentetl 

The Voice Test —The practical test of heanng is the abihtv to hear 
conversation, but as the spoken voice is usuallv too loud for the distance 
obtainable in an ordiiiarv office, and as there i-* a great differen^ in the 
carr}mg qualitv of different consonants and vowels the wlu'pered 
voice IS more applicable, provided the deafness is not of nich degree 
that the w hisper is heard w ith great difficultv or not at all In using the 
whisper it should be given with onl} the residual air so as to obtain the 


‘ The following portion of the Functional Tests of 
author <W L B 1 and reused for the fourth edition by Dr A I Lewj « il sequent 

rensions and additions ha\e been made bj the coauthor (11 C U) 
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greatest degree of uniformitj, and the examiner should tram his ^oice 
to this end In a perfectlj quiet long narron hall the whimper maj be 
heard bj a normal ear at about 40 feet However in the a\erage office 
room the whisper may not be heard more than 20 feet In 1871 Chcar 
Wolf published his conclusions as to the voice as a means of testing the 
organ of hearing He found the letter R the lowest in the scale while 
the highest number of vibrations were produced by the letter S In the 
same manner some words are high pitched while others are low Exam- 
pies of high pitched words are six, seize, tease, message, shadj, low- 
pitched words horror, rural, moon, rude, medium pitch^ words table 
Marv , bab> 

To a certain degree the voice test may indicate the form of deafness 
as, for instance, in conduction deafness the high pitched words are 
heard much better than the low ones, as a rule The rev etse is not tine 
to anj degree m nerve deafness, however, in this condition the F sounds 
ma> not be heard 

Technic —Place the patient at one end of a quiet room with the ear 
to be tested tow ard the e'caramer’s end of the room The patient should 
not see the lips of the phjsician during the test Some deaf people 
become v erj expert in lip reading 

Have the patient moi«ten the tip of his index finger and insert it 
firmlj intothemeatusofthecarwhichisnotbeingtest^ Thephjsician 
should himself see that this is propcrij done 

The phjsician begins the test from without the range of the patient s 
hearing, approaching quietlv until the patient repeats correctly what 
IS spoken or whispered to hun, and the distance so found is entered on 
the record If the room is not Wng enough the physician should tum 
hi 3 back to the patient If the distance is still tbo short the patient 
should tum hia open ear to the op- 



Fic 38o — Politiera acouroeler 


positewall Each of these maneuvers 
IS supposed to indicate an increased 
distance of about one-third The 
spoken or the whispered x oice is used 
according to the degree of deafness 
and the record should state which 
sty le of speech is u^ed Repeat test 
with tlie other ear, using different 
words or numbers 

• Infiate the ears and repeat the test 
and record the difference, if auj> 


following inflation 

The Pohtzer Acoumeter — This rastrument was designed to give an 
accurate mechanical standard of measurement for the hearing distance 
for high tones All the instruments are supposed to be of the same 
pitch and timbre, and the hearmg distance for them in a quiet room 

-The watch hag long been used to test tlie 
of hearmg As a diagnostic aid it is far inferior to other tests, but 
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mentioned because of its common use It may be used to measure the 
hearing distance b^ Approaching the ear w ith it bj firm contact with 
the auncle if not beard bj air conduction b\ contact ith the mastoid 
process, by placing it between the teeth and noting m which ear it can 
be heard most plamU , as in the W eber e\penment , and for comparison 
from time to time during treatment Its draw backs are Watchticks are 
not standardized and is a test for those frequencies only that the watch 
ma\ produce, the hearmg for the watch is no indication whate^ er of the 
hearmg for con\ ersation and the patient becomes accustomed to the 
sound of one watch and apparently hears it better when tliere is no 
real impro\ ement m heanng 

The Weber Test — E H Weber first found that a normally vibrating 
tuning fork (Fig 386) placed upion the skull is much more distinctly 



izes to the left ear thus indicating disease of 
the sound-conduction (middle ear) appa 
ratus of the left ear 



ear or eighth nerve) of the left ear 


heard m the ear which is closed by the finger inserted m tlie meatus In 
other words, the sound is referred to that ear m which a conduction 
deafness has been produced Clinically it has been shown that when 
the middle ear alone (including the eustachian tube) is diseased, or 
when the external canal is obstructed, the sound of the vibrating tuning 
fork when on the median line of the ^ull as the vertex, forehead, teetli 
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orchin is later ilizecl tow ird the ariected ear and that when the internal 
ear alone is affected the sound is laterahzed toward the unaffected ear 
rhis test IS not altogether dependable m bilateral deafness nor m 
unilateral deafncas when both the middle and internal ear are affected 
as there are two opposing conditions one tending to increase while the 
other tends to decrease bone conduction Often aho patients do not 
detect the lateralization of the sound or are inaccurate Hence thi'« 
test should be accepted onh m corroboration of the other tests if incon 
sistent with them it should be ignored In suppuratiie disease of the 
ear if the sound is first referred to the infected ear but subsequeoth 
cinngcs and is referred to the well ear it is \en stiggestne of iniohe 
ment of tho lab\ nnlh 



Fig 3SS — Be*oId EdelmanD » tun ng forks and « h sties 


TecAnic ~ The Bezold large A fork (lOS 7 cycles) or an\ fork hetw^n 
this and c- (ol2 cjcles) roa\ be used The c® is commonh used but i» 
rather high Ihe Mbratmg fork is placed in the median line either 
the lertex foreiiead glabella teeth or chin and the P^ent 
indicate m which ear the sound appears to be loudest This 
on the record Patients often haie the preconceiied notion tHat tne 
must hear it louder m the better hearing ear This should be oi eiwme 
In order to test the accuraci of the answer the follow mg simplepro^u 
will otten suffice If the patient sajs I » louder m nn ri^t ear 

the etimmer clones the neht ear ..th Ib fin^r (*e 
remaining in place and ribrating) and asks ^oa n e 
it» If tL patient then imagmes the sound is referred to the open 
he maj be known as inaccurate 
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The Schwabach Test — Schwabach first noticed that the sound of 
the tuning fork through the cranial bones in conduction deafness was 
heard longer than normal Tbe explanation of this is still open for 
discussion It IS at least partiallj due to the interference uith the 
entrance of adientitious sounds from without, and with corresponding 
interference with the egress of some of those received through the 
cranial bones Tlie practical application of this is the comparison of 
the bone conduction for the tumng fork with the known normal for 
that fork This test is verv valuable in connection with the relative 
iir and bone conduction test (Hinne test) Markedlj prolonged bone 
conduction indicates a conduction deafness Markedlv shortened bone 
conduction indicates an internal ear lesion or disturbance, i e , nerve 
deifness This is not necessanlj an organic lesion (Lewj’) Sometimes 
when the patient ceases to hear the fork bj bone conduction if the 
fork IS removed for a few seconds and then replaced without having 
been struck again the patient again hears it This is known as the 
‘ fatigue svinptom, and is supposed to be due to fatigue or exhaustion 
of the nerve In combined cases t e, cases of mixed conduction and 
perception deafness, the Schwabach test roaj show the bone conduction 
somewhat shortened, slightlj lengthened or approximately normal 
On account of the affection of the perception apparatus the disturbance 
of the conduction apparatus fails to bnng about the usual increase in 
bone conduction 

Technic —The fork for this purpose should be free from overtones, 
not so low that the vibrations are transmitted as concussions to the 
skull nor so high that it is difficult to distinguish between the air and 
bone conduction The best fork is the Beaold-Edelmann A (108 7 cj cles) 
as recommended for the \\ eber test Any good fork of sufficient intensitj 
and duration, free from overtones between A and c* maj be used, 
but the Reiner d;f (153 8 cjcles with clamps) is ne'rt choice The normal 
register of the fork must have been ascertained previously by trials 
on normal persons In order to reproduce even results the fork must 
always be struck on the same object in the same manner and with the 
same force, and applied to the skull of tlie patient with the same degree 
of pressure Tor instance, in using the Bezold A, the fork may be 
dropped from the v ertical to the honzontal bv its own w eight, striking 
on the examiner’s knee (the examiner s thigh is ffexed to a nght angle 
with his body and the handle of the fork just touches the thigh at the 
begmnmg of the fall), the fork is then rested bv its own weight on the 
patient’s skull Or one may use a small rubber hammer made for the 
purpose of striking the tuning fork, or the rubber hammer used by 
neurologists for obtaining tendon reflexes will do The number of seconds 
from the stroke until the patient no longer hears the fork is noted, 
preferably on a stop-watch and entered on the record “Schwabach — 
seconds ’ (If preferred one may record the per cent of normal, e g , 
S 40 per cent or 150 per cent ) Tlie patient must be mstrucled to raise 

» Laryngoaeope, (MftRb) 1913 
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the fork ” >■' lotBer hear, (not feel.) 

The Eiane Test (Combined Testing of Bone and kir Conduction) - 
Ihisisnten laluabletest H me holds the handle end of a nbratine 

tuning fork against the mastoid process until the tone is no loncej 
‘'""f '1' "“t fbe estemal auditors meatus 

(Figs 3S9 and 300) the sound mil again be heard, the length of tune 
the tone is heard through the air being double or treble, aecording to 
the fork used the hearing time thioiigli the bone This i. the "Positne 
liinne It occurs nornnlK It also occurs in nerie deafness though 




Fio 3S9 —Showing the Pmne s Fio 390— Showing the Riane »' (43i 

e>eles) forh in po«ition on theinasfo<l pro* cycle*) lorlt held close to the ear mRtnBei 
ces* m the Rinne teat teat indeed the prong tipa should be within 

the concha 


m this condition both the bone and au’ conduction are shortened— 
“Shortened Positue Rmne” In a pure conduction deafness the bone 
conduction is relatit ely lengthened while the air conduction is relatn elj 
shortened ^Vhen this condition advances to a point where bone con- 
duction exceeds air conduction we ha\e a “Negative Rume ” Negative 
Rinne, but with both bone and air conduction very much shortened, 
may also occur in severe nerve deafness Plus-minus Rinne is a term 
applied when bone and air conduction are equal Indefinite Rinne 
wlien air conduction is entirely absent Paise 5lmne, w^en one rar is 
totally deaf and the fork apparentlj heard on the mastoid of the deaf 
ear is really heard m the other ear The bone conduction as found mth 
the Rinne test should corroborate the Schwabach test- Occasionallv 
bone conduction is prolonged for the A fork, and shortened for the a' 
This condition has been found m svphilis in a few cases 

Teckmc —The best fork for this purpo<=e is the Edelmann a* (43a 
cjcles) It is free from overtones and of suERcient intensity and dura- 
tion, and vet the tone is not earned through air conduction to the 
opposite ear from the one being tested, c (128 cjcles), S 

c‘(256c>cIes)and(?(512cscIes)ioa3 also be used if thej fulfil the above 
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indications The fork for this test should be carefully selected as it is 
the most frequenth useful one The same degree of force and the same 
object (non metal) for stnkmg should a]na\s be used Striking the fork 
on the knee does \ er\ r\ell It is then firmlj placed with the end of the 
handle on the mastoid process o\er the antrum being held bj the handle 
near the prongs Care should be observed to use nmform pressure and 
to a\ Old contact with the aunde or hair ^Mien the patient indicates 
that the sound is no longer heard the fork is held suspended with 
the prongs flatwise toward and as near as possible to the concha with 
out touching In this position the sound is heard best and longest If 
abundant hair prei ents the fork being held in this manner it may be 
held prongs up If the Sdiwabich test shows greatlj increased bone 
conduction it often saies time to get the air conduction first in making 
the Rinne test as it w lU probably be a negative The length of time 
the fork is heard bj bone conduction and bj air conduction is measured 
in seconds preferably with a stopwatch from the time the fork is 
struck one stroke sufficing for both parts of the test and is entered on 
the record Rmne + 12 3o or “Rinne — 20 15 for example the bone 
conduction first or if written as a fraction (^) the bone conduction is 
the numerator The normal register for the fork used must be known 
The Gell^ Test If the air is compressed in the external canal of the 
normal ear (using an air bag with a snug fitting ear piece) the tone 
of a vibrating timuig fork placed on the vertex or mastoid will be 
perceived greatly diminished Accordmg to Gelle if the stapes is ankv 
losed the pressure m the external canal cannot be transmitted to the 
labjTinthme fluid and the test is then negative A more practicable 
method of performing this test as deviled bj Baranj is as follows 
Abranchedor T -shaped auscultation tube is used two ends carrjmg 
snug fittmg ear pieces the third a mouth piece One of the earpieces 
IS held tightlj bj the patient in bis external meatus so that no air 
escapes the other likewise by the examining physician the third is 
used to compress the air in the tube and in the external canals bj the 
physician blowing into it The stem of the vibrating tuning fork is 
placed about the middle of the rubber tubing If the stapes is not 
ankv losed both the patient and the phvsician will hear the sound 
greatlj diminished during compression of the air in the tube (unless the 
hearing is already v ery poor) Thus the examiner has a control test 
Bmg Test — \o 1 —The small end of a speaking trumpet is fitted 
into the free end of a catheter which is inserted into the eustachian 
tube so that the sound waves enter the cavum tvmpam and come into 
direct contact w ith the foot plate of the stapes and the membrane of 
the round window If the speech is heard decidedlj better in tins wav 
than with the end of the speaking trumpet in the external meatus the 
inference is that the interference with conduction la outside the stajies 
that IS m the incus malleus or drum membrane 
Jvo 2 — Bing claims that after the tone of a v ibratmg tuning fork on 
the V ertex becomes inaudible it is again heard if the meatus is occluded 
with the finger if there is a labyrinthine affection As this occurs 
normally, the test is useful only m severe deafness If tliere is a con 
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Ihe fork ” (not f'd^) 

fCombincd Testing of Bone and An- Condnction) - 
1 his ,s p en nluable test If one holds the handle end of a i ibraling 
tuning fork against the mastoid process until the tone is no longer 

(I igs 3S9 and 300) the sound niU again be heard the length of time 
he tone is heard through the air being double or treble according to 
the fork used the hearing time through tl e bone This is the Positne 
iiinne it occurs normalli It ilso occurs m ncrie deafness though 



FlO 3S!)-«hoii eg the P nne a <^3^ To 390-Oho»ing the R nne a (43o 
cycJe*) lortc in pos t on on the mas o d pro cycles) fork held close to the ear in R nee • 
cess in the R nne test test tadeed the prong t pa should be within 

the cooeha 


in this condition both the bone and air conduction are shortened— 
Shortened Positne Binne In a pure conduction deafness the bone 
conduction is relatnely lengthened while the air conduction is relatnelj 
shortened ^Mien this condition advances to a point where bone con 
duction exceeds air conduction we hate a Negative Rinne Negative 
Rmne but with both bone and air conduction very much shortened 
may also occvir m severe nerve deafness Plus-mmus Rume is a term 
applied when bone and air conduction are equal Indefinite Rmne 
when air conduction is entirely absent False Rmne when one ear is 
totally deaf and the fork apparentlj heard on the mastoid of the deaf 
ear is really heard in the other ear The bone conduction as found wth 
the Rmne test should corroborate the Schwabach test Occasional!' 
bone conduction is prolonged for the A fork and shortened for the a' 
This condition has been found m svphilis in a few cases 

Technic — The best fork for this purpose is the Edelmann a' (43o 
cjcles) It IS free from overtones and of sufficient intensitj and dura 
tion and jet the tone is not tamed through air conduction to the 
opposite ear from the one being tested c (128 cjcles) d? (153 8 cjdes) 
c* (2oG cj cles) and c* (512 cj des) maj also be used if thej fulfil the abov e 
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indications The fork for this test should be carefully selected, as it is 
the most frequentlj useful one The same degree of force and the same 
object (non-metal) for sinking should alnavs be used Striking the fork 
on the knee does \ er\ w ell It is then firmlj placed w ith the end of the 
handle on the mastoid process o\er the antrum, being held bj the handle 
near the prongs Care should be obser\ed to use uniform pressure and 
to avoid contact nith the auricle or hair \\hen the patient indicates 
that the sound is no longer heard, the fork is held suspended with 
the prongs flatwise toward and as near as possible to the concha with- 
out touching In this position the sound is heard best and longest If 
abundant hair pre\ ente the fork being held in this manner it may be 
held prongs up If the Schwahach test shows greatlj increased bone 
conduction it often sa\ es tune to get the air conduction first in making 
the Riime test, as it will prohabI> be a ‘ negative ” The length of time 
the fork is heard bj bone conduction and bv air conduction is measured 
m seconds, preferably with a stop-watch, from the time the fork is 
struck, one stroke sufficing for both parts of the test and is entered on 
the record “Rmne + 12 35 ’ or “Rinnc — 20 15” for example, the bone 
conduction first, or if written as a fraction (^) the bone conduction is 
the numerator The normal register for the fork used must be known 
The Gelll Test —If the air is compressed in the external canal of the 
normal ear (using an air bag with a snug fitting ear piece) the tone 
of a Mbratmg tunmg fork placed on the vertex or mastoid will be 
perceiv ed greatly diminished According to Gell^ if the stapes is ankv - 
losed the pressure m the external canal cannot be transmitted to the 
labjTinthine fluid and the test is then negative A more practicable 
method of performing this test as devised bv Barfiny, is as follows 
A branched or ' T ’-shaped auscultation tube is used , tw o ends carrj ing 
snug fittmg ear-pieces, the third a mouth piece One of the earpieces 
is held tightly bj the patient in hia external meatus, so that no air 
escapes, the other likewise by the examining phjsician, the third is 
used to compress the air in the tube and in the external canaL bj the 
phjsician blowing into it The stem of the vibratmg tuning fork is 
placed about the middle of the rubber tubing If tlie stapes is not 
ankjlosed, both the patient and the phjsician will hear the sound 
greatlj diminished during compression of the air m the tube (unless the 
hearing is alreadj v erj poor) Thus Uie exammer has a control test 
Bmg Test — No 1 — The small end of a speaking trumpet is fitted 
into the free end of a catheter, which is inserted into the eustachian 
tube so that the sound waves enter the cavum tvmpani and come into 
direct contact with the foot plate of the stapes and tlie membrane of 
the round window If the speech is heard decidedlv better m this wav 
than with the end of the «!peakiDg trumpet in the external me'itus, the 
inference is that the interference with conduction is outride the'stapes 
that is, m the incus malleus or drum membrane 
No 2 —Bing claims that after the tone of a vibrating tuning fork on 
the V ertex becomes inaudible it is again heard if the meatus is occluded 
with the finger, if there is a iabvnnthine affection As this occurs 
normally, the test is useful onlj m severe deafness If there is a con- 
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(liictioii deafness the sound is not again heard Tihen the meatus 
occluded 

The Low Limit — >,onnall> the low limit is about D (10 cicles) but 
some persons ujtli othernise normal hearing fail to distinguish this 
tone However failure to hear G (24 cjcles) mav be interpreted as 
indicating some loss of hearing for lower tones Bezold states that 
failure to hear C‘ (32 c\ ties) in conduction deafness indicates ankjlosis 
of the stapes Loss of hearing for low tones practicallj alwav s occurs 
to some degree m conduction deafness the greater the loss the greater 
the probabihtj of stapes ankjlosis It rarclj occurs in pure ner% e deaf 
ness (except congenital) but of course occurs in combined cases 

Techuc —The examiner begins with the lowest fork if this is not 
heani the next one higher is used first before one ear then the other 
until the patient whose ejes should be closed during the procedure 
indicates that he hears the tone The lowest fork heard bj each ear 
IS entered on the record If one uses but one fork for estimating the 
hearing for low tones C (64 cycles) is a practicable one It must be 
weighteil to prevent overtones and its normal register must be known 
One can tlieri enter on the record the fraction or percentage of time as 
compared with the normal that this fork is heard Shortening of the 
hearing time indicates loss of heanng for low tones 
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The High Lumt — Cdelmann states that the educated ear can di« 
tinguish P (22 097 cycles) on a good Gallon whistle and d^ (IS 5S1 
cvcies) on a Seliulze or the Stru'cken-Schaefer monochord However 
many normal ears do not hear beyond c’ (16 384 cycles) After tl e age 
of about fiftv vears the high limit declines owmg to senile changes A 
slight decline maj I egm as early as twenty fivey ears of age According 
to Zwaardemaker it the beginning of senihtj the limit is about a« in 
old age about g« These data should be borne in mrnd in estimating the 
significance of tests for the range of heanng Any marked loss of the 
UDPer range indicates some pathologic process m the internal evr 
men associated with a conducU^ d^fnes it md.cates the probahLtv 
of beginning degeneration ra the basal turn of the cochlea A ^“Imte 
loss for high tones occurs quite commonlv in otosclerosis o( the lain 
rinthine capsule 
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Technic —The Gallon uhistle (Edelmanc s) has an adjustable aperture 
and graduated pipe-length, both operated bj screws, and is bloun bj 
compression of a bulb \ scale for translating the tones into their 
proper musical designation accompanies each instrument The nhistle 
must be blomi gentlj as it is difficult to exclude the opposite ear e\en 
«hen the meatus is occluded Begm above the high limit and gradualK 
lengthen the pipe bj the scren until the sound is heard as a clear nhistle 
(as distinguished from the blowing sound) The number of the line 
and the aperture distance or its equivalent m musical terms is entered 
on the record The small whistles are practicall> useless except in 
cases with verv marked loas of upper tone limit \11 whistles of course 
test onlv air conduction 

The Monochord consists of a metal frame on which is stretched a 
piano wire On the frame and wire is fitted a block which bv it» position 
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regulates the pitch \ bone button can be attached to one end of the 
frame, which is held m contact with the mastoid process to test bone 
conduction for high tones, an advantage which this instrument has 
over the whistle Transverse vibrations are caused bv striking the 
Wire with a small hammer or drawing a violin bow across it For the 
highest tones longitudinal vibrations are used and these are obtained 
bj rubbing the wire lengthwise with a felt pad moistened with turpen- 
tine and benzole, or carbon tetrachloride (\ felt-tipped bottle which 
keeps automatically moist is furnished with the instrument ) The 
range of the Stray cken-Schaefer monochord is from to above the 
high limit The frame is calibrated so that the pitch can be read directly 
for longitudinal v ibrations, and in centimeters for the transv erse v ibra- 
tions, which requires reference to a scale for translation into musical 
terms In obtaining the transverse vibrations (low tones) the instru- 
ment must be rented on a table to act as resonator, as otherwise the 
tone is too thin In obtaining the high tones the patient must dis- 
tinguish between the rubbing and the clear tone but this la not difficult 
The e* (2048 cv cles) fork (large size) of either the Bezold, Hartmann 
or the Reiner set mav be uacd to test the high limit quite «atisfactonh 
and more simplv than above desenbed The fork is stroked genth 
tapped with the finger or struck on metal according to the degree of 
lo-s for the upper tones, or the examiner can by alternated holdmg the 
V ibratmg fork before the patient’s and ht> own ear (if normal) determine 
if the upper limit is normal, slightly short, moderately snort or very 
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much short and so enter it on the record The small size c* forks seldom 
\ li rate long enough to perform this test satisfactonh 
Sonnenschcm points out the common errors in making the functional 
fork tests as due to (1) lack of knowledge of tl e pitch of tl e fork used 
in making the tests (2) lack of knonl^ge of tl e length of time the 
tuning fork \ ibrates audibh for the normal hearing ear both bj air an 1 
b} bone conduction (3) lack of attention to the position in i\hich the 
fork IS held ^\hile the air conduction test is being made (4) lack of 
attention to the normal fat gue of the end-organ (o) indifference to the 
manner in nhich tl e fork is applied to the mastoid nhen the bone con 
duction test is being made (C) lack of knowledge as to whether the 
control hears normallj or not and (7) lack of attention to the age of the 
control as compared with that of the person being examined 
■Unilateral Total Deafness —If both ears are occluded by the moist 
ened fingers a loud fork or \oice can still be beard It is eMdent that 
though one ear be totally deaf the other cannot be entirely excluded 
from hearing bj simple occlusion of the meatus therefore it is necessaij 
to use one of several methods that ha\e been dewsed all of which 
operate both by occluding and producing noise m the ear which is to 
be put out of commission temporarJv while the supposedly totally 
deaf ear is tested l^Tien one of these deMces is properlj applied to 
one ear if the other is totally deaf the patient will not hear e^ en a loud 
voice (unless shouted d rectlj toward the head) 

Wagner s Sbakmg Test —A moistened or dry finger is tightly inserted 


in the external auditory meatus l\ith the patients eyes closed or 
blindfolded a shaking movement of the inserted finger is produced 
resulting in a complete occlusion for the whisper and moderately loud 
conversational voice 

The Neumann Noise Apparatus — This is an electrical device whch 
operates with either a direct or an alternating current It consists of 
a rheostat and interrupter and two tele- 
»» phones fitted vnth ear-pieces which fit snugl' 

L into the ettemal meati A switch causes the 

noise to be heard in either or both ears at the 
operator The rheostat controls 
^ ^ mtensitj of the noise The instrument 

mf p>* • \ can al^obe used to discover malingerers who 

1 claim unilateral deafness 

W 1 The Baniny Noise Apparatus — This is a 

yl ® ^ ^7 (lock work buzzer which when wound up is 

vX y operated bj pressing a button while the ear 

^ p ece IS in place It is probable that sounds 
above (ol2c}cle3) are not completed ex 
Fig 393 BirfnysroM eluded bj this Of the Neumann noise appa 
apparatus ratus or ^ agner s shaking test 

The Pierce Method -A C tok c'des) of suBcent loudne^ and 
duralion (the one recommended for the low lim t or a tor 

will do) 15 fitted on the handle end with a conical ear piece The ea 
Arch ObJaryned 7 10 1923 



SIMULATED LEAFLESS 


60o 


piece IS moistened and while the fork is \ibratmg loudlj it is placed 
firmly m the external meatus 

Other methods are the running of a stream of water or air under 
slight pressure into the canal of the ear to be excluded 

Tests for Hearing m Infants —In \er> joung infants all tests for 
hearmg have been dependent on visible response of the baby to sounds 
This response in the baby has presumably been dependent on the 
inherent fear of sudden or unusual sounds noted in practically all 
mfants This reaction usually consists in a sudden start of the entire 
body a winking of the eye a crying out or a combination of these 
activities 

The vestibular tests both turning and caloric mav be given If 
normal or subnormal v estibular reactions are found it mav be assumed 
that some degree of cochlear function pre'sent If however the 
vestibular tests give no response and there is no other evidence of 
hearing the deafness mav be r^arded as profound an 1 w ith i v erv 
poor prognosis 

Conditioned Reflex Test — C A Aldnch’ suggests a test for hearing in 
the new bom based on a conditioned reflex with sound as one stimulus 
and pain as the other He reports his case as follow s 

At half hour intervals during the night a small dinner bell was rung 
beside the baby s crib m such a way that she could not see it while at 
the same time the sole of the right foot was firmly scratched with a pin 
^\hen these stimuli were applied the child cried out lustily and drew 
up the right leg By mid morning after perhaps tw eh e or fifteen apphca 
tions the infant cried and drew up the leg when the bell was rung 
and the foot tcae not iouched No one could see the experiment without 
being perfectly sure that the child heard If the bell was slightly tinkled 
her face at once looked worried The worried look was followed bv a 
cry when the bell was loudly shaken 

SIMULATED DEAFNESS 

\anous motives lead to simulation of ear disease Hysterical mdi 
vjduals sometimes do it to excite attention or sympathy Sold ers in 
the army and men drafted to fill the ranks who desire to avoid dutv 
and those injured on railways streets and in shops who wish to collect 
damages through the courts sometimes exaggerate or assume deafness 
or artificially produce ear disease 

Tests for Simulated Deafness — First make a careful examination 
of the external ear auditory canal drumhead and the eustachian tube 
"Most cases of suspected simulated deafness are unilateral This arises 
from the fact that a bilateral deafness would have previously attracted 
attention whereas a one-sided deafness might have existed without 
being discovered In other words it is easier to simulate one-sidetl 
deafness hence its greater frequency among malmgerers Thev often 
artificiallv produce an obvious cause for the deafness thev wi h to 
assume bv dropping strong solutions of siher nitrate carbolic acid 

« Am Jour D a Child, 35 36 19^3 
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creosote tincture of canthandes etc into the auditory canal llie 
skin and drumhead are thus cauterized and simulate m some degree 
suppurative otitis media A careful examination will usualh reveal the 
source of the inflammation If silver is used a dark bro m stain will be 
‘'een whereas if carbolic acid is used the bleached skin wall aid in 
arrivmg at a correct conclusion A bandage placed over the ear an I 
seal^ will in these cases lead to a speedj recoverj as the malingerer is 
unable to continue the caustic applications Foreign bodies placed in 
tl e canal to simulate deafness and ear disease mav be detected b\ a 
c ireful examination 

It 13 in cases in which tl ere are no objectiv e signs of eir disease that 
the real difficulty of detecting malingering ames The would be patient 
often studies the subjective signs of labvnnthine deafness so well that 
if he 13 especialh shrewd it is difficult to detect him In making the 
examination of this class of cases the ejes of the suspect must be ban 
daged thus rendering it somewhat difficult for him to judge distances 
in testing with the voice fork or watch If he hears the instrument 
at g eatly varvnng distances with the deaf ear (the other being tighth 
plugged) it IS fair to presume he is malingering If on the other hand 
luring repeated short testings he hears at about the same distance it 
is fair to presume that he is reallv deaf 

Since the advent of the audiometer detecting the malingerer is 
somewhat easier as it is almost impossible to produce two or more 
audiograms of simulated deafness with enough accuracy to be con 


Mocing 

Erhards Test — Uhen a normal ear is tightly closed a loud ticking 
watch may be heard at 3 or 4 feet Tl e patient should have the sup- 
posedU deaf ear tightlj closed and when the watch is within 3 or 4 feet 
of the normal ear he should be commanded to count the beats which 
he will of course readily do The sound ear should then be closed the 
supposedly deaf one being open and the same test made on the open 
deaf ear If when the watch is within 2 or 3 feet of the ear he savs he 
does not hear it it is fair to presume that he is simulating the deafness 
as at that distance he would hear the watch with the closed normal ear 

Chimani Moos Test —In one-sided deafness a large vibrating c- fork 


IS alternately held at an equal distance from each ear until the sus- 
pected malingerer makes it plain to himself that 1 e hears the fork 
loudest before the normal car The vibratmg ioi^ » tbtn placed cw 
tiie V ertex bridge of the nose or median line of the incisor teeth and 
tlie patient is asked m which ear he hears the fork the plainer ^ 
patient with true unilateral middJe-ear disease will without 1 esitation 
si> that he hears it louder on the affected side whereas a malingerer 
will hesitate as he hears it equallv well on both sides or he ma> sav I e 
bears it onlj m the good ear Tlie normal ear should now be tightlv 
closed and the vibrating fork again placed on the median line of the 
skull and the malingerer wall probablv sav he does not hear it at a I 
or but faintlj whereas the sound should be heard more distincth m 
the good ear with the auditory canal closed 
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Stethoscope Test.— A common stethoscope, ha\ing one tube closed 
with a wooden plug, maj be used to detect simulated unilateral deafness 
The stethoscope should be adjusted to the patient’s ears, the open tube 
leading to the suspected ear, the closed one to the normal ear. The 
plusician should now speak into the bell of the stethoscope, ha\ing 
the patient repeat what he hears Tlie instrument should then be 
remo% ed, the normal ear tightly closed, and the same formula repeated 
to the patient. He will say he cannot hear, whereas he has already 
repeated after .\ ou, with the normal ear tightly closed w ith the plugged 
arm of the stethoscope. In other words, he heard with his suspected 
ear through the open tube of the stethoscope (the one leading to the 
normal ear being tightly closed), thinkmg, of course, that he would 
lead the examiner to behe\ e he heard with the normal ear 

Ear Specula Test.— The use of four ear specula, two open and two 
half filled with wax, may be used to detect malmgenng The patient 
should sit with bandaged ejes facing the wall The two open specula 
should be simultaneously introduced, one in each ear. and the examiner 
(behind the patient) should repeat certain words, or numerals, at x arj - 
mg distances, and thus ascertain his heanng distance with both ears 
open He should then change the specula, using one open and one 
closed, then two open, then two closed, and so on, noting the distances 
he hears w ith the var^ ing combinations of the specula In this wa> the 
patient will unwittingly reseal the true condition of his licaring appa- 
ratus 

Repeated examinations and the striking contradictions made by the 
malingerer during the xarious examinations will lead to a correct diag- 
nosis in most cases 

Lombard’s Test.— Baranj’s noise apparatus may be u'ed to detect 
malingering in one-sided deafness The patient reads some selected 
paragraph or article aloud So long as he hears his ow n \ oice it does 
not change in pitch or articulation The noise apparatus is then applied 
to his sound ear while he continues reading If he is actually’ deaf in 
the so-called affected ear his xoice will become ele^ated in pitch and 
the articulation blurred If he hears with that ear his \ oice will remain 
unaffected. This test may be made e\-perimentally upon normal indi- 
viduals by using two Baranj apparatuses At the beginning of the 
reading one is applied to the right ear After a few sentences are read 
the other is applied to the left ear, thus rendering the patient totally 
deaf. His voice and articulation will be greatly modified 

Stenger’s Test.— This test is used for the detection of a simulated total 
unilateral deafness It is based on the fact that a preponderance of 
sound of a certain pitch in one ear eliminates the perception for sound 
of the same pitch in the opposite ear The test is made as follows: 

The patient is blindfolded Two forks of the same pitch and intensity 
are selected. The hearing distance of the good ear for one of the forks 
is carefully determined The fork is then struck and held 1 inch from 
the bad ear The patient will probably deny hearing it If he d(^ so 
the second fork is struck and slowlv brought toward the good oar 
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Ulth equal hearing in both ears and \Mth both forks Mbratuig with the 
same mtensitj the patient will not hear the fork m the good ear until 
It IS m the same relative position (1 inch) as the fork held before the 
allegedh bad ear If the patient is really deaf in one ear the fork should 
be heard at a greater distance in the good ear 
Teal s Test —This test is used for the detection of a simulated uni 
lateral deafness The usual tuning fork tests are made in which he 
denies hearing by air conduction in the allegedly deaf ear He is then 
blindfolded and the bone conduction o\er the mastoid on the deaf side 
IS tested He usually admits hearing it If he does not admit hearmg 
it his answer is open to question as with one good ear the sound should 
be carried through the bone The real test is now used He is told the 
last test is to be repeated A non-\ ibrating fork or the end of a pen or 
pencil is placed against the mastoid of the deaf ear and a aibrating 
fork (the same fork formerly used in testing the air conduction) is held 
a short distance from the auricle of the same ear If he is really deaf he 
of course will not hear the fork If he hears it he is disco\ered m his 
simulation as it must ha\e been by air conduction 
Callahans Test— In this test for unilateral simulated deafness two 
strands of rubber tubing with a central mouthpiece are used Couplings 
of additional rubber tubing are pro'ided The test is based on the fact 
that with unequal lengths of the tubing the patient is conscious of 
hearing the loice m the car connected with the short length tubing 
Tlie patient will admit hearing in the good ear (withm the hearing 
limits of that ear) Howeaer, when he percenes the aoice in the sup- 
posedly deaf ear he w ill den\ hearing anything and os a result is detected 
Bilateral Simulated Deafness —This is much more difficult to detect 
Constant obseiaation or catching the patient off his guard will usually 
unmask the simulation 

A modification of the Lombard test for bilateral simulated deafness 
consists of soundmg a Barany noise apparatus in both ears while the 
patient is reading if he ele\ates hiS aoice he is simulating 

Repeated tests with an audiometer for partial bilateral deafness will 
produce great a ariations in the graph due to the patient s inability to 
remember the intensirt of the larious frequencies to which he claims 
to be deaf 

Cochleo-palpebral (Gault) Test —The cochleo-palpebral test of Gault 
IS of lalue in bilateral as well as unilateral deafness It is made b^ 
occluding the good ear and then produemg an unexpected loud noise 
near the deaf ear If a slight contraction of the lid occurs hearing is 

indicated j * t, 

Calonc Test —If the caloric tests diow an absent or depressed i estibu 
lar reaction impairment of hearing maa be suspected also 



CHAPTER \\\IX 

MALrORMATIOXS \\D \EOPL\SMS OF THE LAR 

MALFORMATIONS OF THE AURICLE 

Malformations of the auricle are of importance chiefl\ from a cos 
raetic point of \ lew The auncle plaA s such a small part in the function 
of audition that its entire ah ence does not matenalh influence the 
acuitt of liearing If ho^e\er the auricle is so shaped as to occlude 
the meatus it miA interfere to some extent Mith the transmission of 
sound i\a\es and thus impair hearing In moat cases honeier Mhen 
there is a Aerj marked defect there i» also defective formation of the 
external auditorv canal and the middle ear due to the common branchio- 
genic development of these parts The labvnnth is normal as a rule 
The malformations mav be of a great v irietv of forms ranging from 
a plurahtv of tlie auncle to its entire absence Between these two 
extremes the auncle mav be deformed to a slight degree or it ma} be 
overdeveloped or misshapen in almost everv conceivable wav It mav 
be either arrested (microtia) or overdeveloped ('macrolia) One part 
raaj be overdeveloped while m another the le elopment is arrested 
The defect mav be either congenital or actjuired If congenital it is 
due to a maldev elopment of the fir&t and second visceral arches and the 
first visceral or pharvTigeal cleft from which the external and middle 
ears develop It maj be unilateral or I ilatcra! usuallv the former 
Auricular appendages or supemumerarv auricles consist of reticular 
cartilage subcutaneous cellular tissue and skin Thev are usuallv 
located in front of the tragus although thev maj be on the lobule the 
side of the neck or the shoulders 

The acquired form of malformations of the auncle mav be due to 
injuries hematomas abscesses infections chondritis perichondritis etc 
Macrotia — Macrotia or lop ear mav be corrected surgicallj as 
follow s The skm on the postenor surface of each auncle is incised w ith 
a knife Ihe line of incision extends in a curve from vrithin J inch of 
the superior attachment of the auricle to within J inch of its inferior 
attachment A second incision is begun at the upper point and extended 
backward and downward over the mastvid process * inch posterior to 
the attachment of the auricle and made to join the inferior end of the 
auricular incision (Fig 39G) An ellipse or egment of skin not unlike 
a segment or orange peel is thu outlined This is dis-ected from the 
auncle and the mastoid process 

The second step of the operation consists in cutting tlirougli tlie car 
tilage of the auricle following the Ime of the auricular skin incision 
The cartilage is then severed at the aunculo-inastoid junction wre 
being exercised to av oid cutting through the skin on the antenor surface 
39 (^) 
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of the auricle The cartilage is nert cirefullj scp-irated from the anterior 
skm of the auricle 

The third step of the operation consisU jri closing the wound This 
IS done m such a v.a> as to bring the auricle clo«e to the liead as the 
operation is done prmcipallj for this purpose Jn order to do this four 
deep stitcl es are taken so as to include the auricular skin the auricular 



opment of the auncle 



!■ G 3Jg Operat on for maciot a or 
top-ear An ell pi cal p ere of akin (a h 
has been removed from the po tenor wall 
of the aut cle and masto d process a the 
area of cart lage to be removed from the 
concha of the auncle 



r 0 397 — The sutured nc s on at the 
close of the opera! on C the cart lage rc- 
loo ed froDt the concha of the auncle -D 
the skjn rewo ed f om the postenor aspect 
of the auncle and the masto d process 


cartilage the fibrous tissue o\er the mastoid and the mastoid skin 
These are drawoi firmlv together and secured A continuous horsehair 
suture ma> then be used to bnng the edges of the skin together 



HEMATOMA {OTHEMATOMA) OF THE AURICLE Oil 

The superficial sutures are remo\ed on the sixth daj and the deep 
stitches on the ninth daj 

An antihehx can be made bj an elliptic resection er tlie area corre- 
spondmg to a normal antihelix, earned to the perichondrium, but n ith- 
out remo\mg the cartilage 

Preauncular Cyst, Congenital Aural Fistula — Preauricular c\ st or 
congenital aural fistula, first desenbed b\ HeJ’singer' in 1864, is a small 
sinus of the external ear, which opens most commonlj at the anterior 
border of the ascending limb of the helnx The cj st or fistula is thought 
to be a remnant of the first branchial cleft or fault% deielopmeiit of the 
SIX pnmitiie tubercles which form the pinna At times the condition is 
hereditan The fistula opens in front of the ear either aho\ e or below 
the tragus, and is a blind canal filled with creamj secretion mixed with 
pus \Mien its mouth becomes closed the secretion accumulates w ithin 
the canal, which ma\ be felt as hard nodules beneath the skin It maj 
gi\ e rise to an offensii e discharge if secondarilj infected \ single reten 
tion c\ st maj form It occurs more frequently m colored tlian m w hite 
children 

Treatment —The treatment consists in the excision of the tract or 
cyst with the complete removal of the epithelial lining A prelimman 
injection of a d\e into the fistula will aid in outlining the tissue to be 
resected 

MUd caustw applications ha\e been applied wnthm the canal to 
excite inflammation and adhesions for the purpose of closing the canal 
with little success 

Haiens* adiocates the destruction of branching or multiple tracts 
types of fistulas by sulcal diathenoN After fillmg the tract with 
methylene blue the electric scalpel (radio knife) la\s open the sinus 
and the epithelial lining is destroyed by electrocoagulation The wound 
heals bi granulation 

HEMATOMA (OTHEMATOMA) OF THE AURICLE 

Definition —This is a disease of the auricle charactenzed bi an 
effusion of blood between the pendiondrium and the cartilage 

Etiology —It max occur spontaneousK or from direct x lolence W hen 
it occurs spontaneously it is probably due to degeneratix e changes m 
the blood-x essels of the fibrous ban^ wbicb trax er^e the cartilage oI 
the auricle It is also probable that degeneratix e changes occur m the 
fibrous tissue High blood pressure may be a factor in some cases 

It IS commonlx found in the insane, pugilists and wrestlers It may 
follow injury from any cause 

Symptoms —The tumor forms quicUy This distinguishes it from 
penchondntis, angioma or other neoplasms It is bluish m color and 
IS rounded and soft to the touch It does not haxe the distinct fluctua- 

•Arch i path Anat 29 3SS 18&4 
* Arch 29 9^5 (June) 
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tion common to fluid sics beneath the skm but offers a dough} resist 
ance If it is due to traumatism it is usualh quite l-u-ge and often 
imohes the i\hole or the uppir portion of the auricle Tvhereas if it is 
idiopathic (blcciJing diseises) it is often quite circumscribed being hm 
iteri to a nodule m the concha or other depression of the auricle It is 
most common on the anterior or conca\e surface of theauricle 
Pnm ma} be present m the tniimatic \ariet\ but is absent m the 
idiopathic The tumor is opaque b\ transmitted light whereas that of 
perichondritis is transparent If the auditoi^ meatus is occluded 
the sw ellmg partial deafness and tinnitus are present It should be 
borne m mmd that the deafness mav be due to the rupture of the ear 
drum from concussion Tlie hcinatomi ma} become organized and 
cause permanent deformit\ 

Diagnosis —The diagnosis is based upon the rapid de\ elopment of the 
growth after an injur} the opaqueness b\ transmitted light and the 
absence of febrile s}mptoms In the spontaneous varieta the rapid 
dea elopment of the tumor is quite characteristic 
Prognosis — The traumatic \ariot\ ends by resolution more readih 
than the idiopathic larieti etcept when there is extensile damage to 
the cartilage If there are no reactne simptoms and the swelling 
diminishes m size the prognosis is faiorable \iolent mflammaton 
s}mptoms on the other hand necessitate opening the tumor thus 
rendering the prognosis more unfaiorable In some cases there is 
recosers witiiout Msibledeformits while m others recoier} occurswith 
great shrinkage or deformity of the cartilage 
Treatment —The treatment should be ssmptomatic and modified to 
correspond with the peculiar pathologs of the case If for example the 
hematoma is due to degeneratne changes in the blood \essels and the 
connectise tissue or the cartilage of the auricle it would be wrong to 
appli massage to promote absorption as such man pulation would 
probabh provoke more hemorrhage Such a procedure if tried at all 
should be deferred until regeneration has closed the mterior wounds 
Pressure bandages are also contraindicated for the same reason The 
application of ice max exert a favorable infl lence m preventing passive 
inflammatorv swelling and if it is alreadv present the cold reduces it 
soinew hat The application of heat in the spontaneous tv pe w ould seem 
to be better treatment as it promotes regeneration Ti e inflammatorv 
tv-pe should be incised and a sterile dressing applied 

Puncture of tl e tumor mav be done in the earlv stage of its dev elop- 
inent If this is not followed bv relief it is better to open it thorougl h 
b} a free incision after which the contents are remov ed and the cavitv 
packed with iodoform gauze If the cavitv la sterile apportion of the 
parts mav be obtained bv mouldin'^ dental compound or plaster of i ari» 
in the desired shape and holding m place bv means of a bandage 
How ard’ recommends the window operation for hematoma of the 
auricle The method consists m removnng a portion of the penchondnum 
t I^rjugc'scope ^ ®1 fF*l>^vry) 1935 
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and a full thickness of skin h\ means of a punch or other suitable 
cuttuiK instruments producing a window for dnmage of the fluid fnrnn 
tions between the perichondrium and cartilige of the auricle 

CALCIFICATION AND OSSIFICATION OF THE AURICLE 

Etiology —Calcification or ossification of the uincles is lare bchtrrer 
in a re\ lew of this subject found 40 cases which ha\ e been reported b\ 
19 obseiaers during the past sixta five vears 

The age incidence varied from twentj two to eightj nine vears with 
the majoritv of the cases more than fiftj three vears of age The cause 
has been attributed to numerous factors nameiv unusual spontaneous 
changes occurring m senihtj with poor circulation of the peripheral 
parts of the bodv , freezing and frost bite general debilitating diseases 
trauma and perichondritis sjphihtic perichondritis or perivascular 
infiltration, and abnormal inherent properties of ossification of cartilage 
Scherrer believed Ins case due to endocrine disturbance which mav be 
added as another possible cause Thej are tisualK di covered acciden 
tallv m the course of an examination of the ear The affected portions 
of the ear is found to be of bom liardnes \ roentgenogram will show 
the deposits of bone 

Small and sometimes large areas ot the n ncul ir cartilage mav 
become ossified and can be felt on palpation 

The diagnosis is made bv roentgenograpl ic evamination and biopsv 
taken from the ossified auricle 

BENIGN NEOPLASMS OF THE EAR 
Angioma 

Symptoms —The bright red or lurid jiatches which are not elevated 
above the surface of the skin are not included m this group of tumors 
The term angioma’ as used here refers to the cavernous tumors 
which are bluish red in color and are made up of a series of v enous 
sinuses orcavities of various sizes and shapes Thev are often separated 
from each other bv perforated fibrous septa which afford free inter 
communication of their blood contents 

Thej mav appear m the auncle m the canal or m both Thev mav 
be either pntnarv or secondarv extensions from adjacent structures 
Thej varj in size but rarelv grow laiger than a small hen s egg Thej 
are irregular m shape Pulsation is occasional!' present Angioma is 
sometimes congenital w hile in other cases it dev elops after trauma or 
after the gradual dilatation of the blood vessels of the simple angioma 
Cases are on record of angiomata which appeared after the auricle had 
been frozen 

The presence of pain depends chieflv upon the rapiditv with which 
thev grow If of rapid dev elopment and large size the pain is consider 

•Ann Otol Rh.nol and LalJBZol « SS3 (^^ptember) 193- 



